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 Que el trabajo descrito en la presente memoria con el título 
“Bioinformática aplicada a la aerobiología” que presenta el 
Licenciado en Física, D. Manuel Angel Iglesias Otero, para optar al 
grado de Doctor por la Universidad de Vigo, ha sido realizado bajo 
nuestra dirección en la Facultad de Ciencias de Ourense. 
 
 
 Y, para que así conste, firmo la presente en Ourense a 15 de 

































! "!






!"#"!$=72:/>:7$?18:46137$06*H6'!'4=!,-;-!4'!5$!&),5-=!$!.$%/)%!&'+!4E!XX!,6$*&-!4'!';.)'I$*!$!&'4$%%-++$%!+$!0'%-.$+)*-+-23$! F! +$! 0'%-1)-+-23$! &'! 6*$! (-%;$! );.-%/$*/'=! 4'! /)'*'! *-/),)$! &'! ,)'%/$4!*-,)-*'4! F! %'('%'*,)$4! F$! '*! +$! $*/)2Y'&$&E! @*! '+! $*/)26-! @2)./-=! 4'! 5$! ,-*-,)&-!%',)'*/';'*/'!NQ)*$%'4=!ZDDUO!'+!&-,6;'*/-!&$'()*+#,-!)+!NS[[D!$E!:O!&-*&'!4'!/%$/$!*-!4)*!,)'%/$!($*/$43$!+$4!);.+),$,)-*'4!;P&),$4!&'!,)'%/-4!.%-,'4-4!1)-+72),-4E!0*!"#$%&!'()*(
! "#!
`2!P5*a! ,"H01."J""3B! )O;76(! F! A(>T+76(! 7+@%O<! 9:*! %%*=8! &! 6&A(! %&<! 457)*5&<! ;*<657467(+*<! ;*! %&!)(5D(%(@C&!;*!%(<!@5&+(<!;*!4(%*+2!R%!A(>T+76(!7>&%7&+(!X2!S2!Y76E*%7!,"HJQ."JIJ3B!;*<>&68!*M4*57)*+>&%)*+>*! %&! 7+D%:*+67&! ;*%! =7*+>(! *+! %&! ;7<4*5<78+! ;*! *<4(5&<! ;*! )(E(<2! R<!45*67<(!<*N&%&5! >&)A7O+!*%!+()A5*!;*! _2P2!b(*%5*:>*5!,"JII."1#H3B!6()(!*%!457)*5(!9:*!(A>:=(!)*;7&+>*! 4(%7+7'&678+! &5>7D767&%! 4%&+>&<! 6(+! <*)7%%&<! 6(+! 6&4&67;&;! ;*! @*5)7+&52!!X(5! (>5&! 4&5>*! F! &%! E7%(! ;*! %&! 5*%&678+! ;*! %&! S*5(A7(%(@C&! 6(+! 4&>(%(@C&<! E:)&+&<B! ^&+!G*%)(+>! ,"-JJ."H//3! &;=75>78! 9:*! &%@:+&<! D%(5*<! 4(;C&+! 7+;:675! <(A5*! *%! E()A5*! *%!%%&)&;(!K6&>&55(!;*!%&<!5(<&<L2!R%! <2! ]U]! <:4:<(! :+! 7+65*)*+>(! +(>&A%*! *+! *%! +c)*5(! ;*! &4(5>&67(+*<! &%!6(+(67)7*+>(! ;*! %&! D(5)&! ;*! %(<! @5&+(<! ;*! 4(%*+! ;*! :+&! &)4%7&! 6&+>7;&;! ;*! *<4*67*<!;7D*5*+>*<! ,Z*67(B!"QQQ32!S:)*+>8!*%!+c)*5(!;*! 7+=*<>7@&;(5*<!*+!*<>*! 6&)4(B!;*!*+>5*!%(<!9:*!<*!4(;5C&+!;*<>&6&5!&!V2S2![&:*5!,"J-1."1/#3B!Z2![5(a+!,"JJI."1-13B!_2!R2!X:5W7+?*!,"J1J."1HQ3! (! $2P2! RE5*+A*5@! ,"1/Q."1J032! R%! D5&+6O<! X7*55*! Y79:*%! ,"1-#."Q003!;*<&55(%%8! *%! 457)*5! ;7<4(<7>7=(! 6&4&'! ;*! 6&4>&5! %&5@(<! F! 4*578;76(<! ):*<>5*(<! ;*! %&!&>)8<D*5&!6(+!)O>(;(<!=(%:)O>576(<B!9:*!:<8!*+!;7D*5*+>*<!4&5>*<!;*!%&!@*(@5&DC&!):+;7&%!*<>&A%*67*+;(! 7+>*5*<&+>*<! 6(+6%:<7(+*<! &6*56&!;*! %&! =&57&678+! *<>&67(+&%! F! ;7&57&! ;*! %(<!@5&+(<!;*!4(%*+2!
! ""!




`"`B!5,-!<*)0F!<*)!/'!&3-%-)<2'!;-!,)!%-/-<0*!73,&*!;-!-T&-30*%!-)!/'!E'0-32'9!
!"#"5"%&3,+6/6+)0'2%7'%,/%&'()*+),)-./"%
a-;-%<A2)2!-0!'/9!#``OD!W-<2*!-0!'/!#``?D!W*;387,-=RW'.*!-0!'/9!#`""C!*!<*E*!A-33'E2-)0'!&'3'!2;-)02+2<'3!E2<3**37')2%E*%!<*)0'E2)')0-%!S!&3*&*)-3!&'3'!<';'!<'%*!,)'!%*/,<2F)!
! "#!
$%&'()!*!+,-./01/2.!"3345!%6'7,89/(:!*!;:</(8.:!"3335!;/-=,'':!!"#$%>!"333?!@'/A6!*!BC/=5!"334D>!
`,F/:J/!0-!:<>!"33Y?!P0'(C(K0=Q%6(=C<0=!0-!:<>5!RSS35!RS"R?![6K'GF,0=Q[:N6!0-!:<>5!RS"S?!@<J:F,0'!0-!:<>5!RS"RD>!!
!"#"$"!"%&'()*+),)-./%0%4'5+1+6/"%E:! U/(2,<:2/&(! 0(-'0! <:! @0'67/6<6FG:! )! <68! 08-,K/68! JIK/268! 08! K0! 08H02/:<!/JH6'-:(2/:>!a6J6!):!80!9:!U/8-65!0O/8-0(!'0M0'0(2/:8!9/8-&'/2:8!L,0!0(<:=:(!<:!H'080(2/:!K0!H6<0(!0(!0<!:/'0!)!<:!:H:'/2/&(5!K08:''6<<6!6!0JH06':J/0(-6!K0!2/0'-:8!H:-6<6FG:8!K0!-/H6!:<I'F/26!)b6!K0!<:8!UG:8!'08H/':-6'/:8>!!cIK/2:J0(-05!2,:(K6!2/0'-:8!H:'-G2,<:8!H'080(-08!0(!0<!:/'0!'08H/':K6!80!K0H68/-:(!0(! 0<! -':2-6! '08H/':-6'/6! 6! 0(! <:8! J,268:8! (:8:<08! )! 7,2:<085! 86(! /K0(-/M/2:K:8! 26J6!
! "#!
`+'120,! %/0,! ,-! C%3! &-%+1_%50! 3*2-&0,0,! '&%<%?0,! >*-! 13'-3'%3! $&-5-)1&! +%,!)03)-3'&%)103-,!5-!$0+-3!-3!+%!%'26,=-&%!)03!@%&10,!5(%,!5-!%3'-+%)163!GT1&%!-'!%+74!PXXUQ!E%&)(%Y[0_0!-'!%+74!PXXUQ!N21'C!-'!%+74!PXXHQ!T,'&%F!-'!%+74!PX"XQ!]05&(9*-_!]%?0!-'!%+74!PX"XQ!N%<%&1-90!-'!%+74!PX"PQ!B10'&0a,b%!-'!%+74!PX"PQ!N1)%&5!-'!%+74!PX"PK!
! "#!
!"!"#$%&%'#(%)$*(+,%'#+$-./.0.+,%'#

! "#!
$%!&'()&*'+%,!$%!-'.%,'!'+%/('01%2!0)%.!/3,45%!%1!'163,)(-3!$)&%7'$3!.3!%&!%1!'$%+5'$3!3!0)%.!/3,45%!%1!/,301%-'!()%.%!5.'!+3-/1%8)$'$!%9+%&):';!<3.! 1'&! =%$%&! >%5,3.'1%&! &%! 136,'.! &315+)3.%&! %*)+'+%&! %.! (%-'&! +3-3! 1'!+1'&)*)+'+)?.! @! ,%+3.3+)-)%.(3! $%! /'(,3.%&! $%! )-A6%.%&2! &%7'1%&! @! :3B2! 3! %.! -3$%13&!/,%$)+():3&!$%!()/3!*).'.+)%,3C05,&A()1!3!!-%(%3,31?6)+32!%.(,%!3(,3&;!
`! @!S',+)'1!N3**! J"W#OM$%&',,311',3.! %.!"WaW!%1!-3$%13!ITIDK>G!JI$'/('():%!D).%',!G1%-%.(&M2!45%!*5%!1'!/,)-%,'!,%$!.%5,3.'1!'/1)+'$'!'!5.!/,301%-'!,%'12!%.!+3.+,%(3!%.!(%1%*3.F'2!@!&%!5()1)B?!$5,'.(%!:',)'&!$U+'$'&;!\(,3!)-/3,('.(F&)-3!/'&3!%.!%&('!%:315+)?.!$%!1'&!=%$%&!>%5,3.'1%&!%&!1'!,%$!I:'1'.+E'2!,%'1)B'$'! /3,! P(%/E%.! Q,3&&0%,62! 45%! %,'! +'/'B! $%! '/,%.$%,! 13&! -3:)-)%.(3&! $%! 13&!0,'B3&!$%!5.!,303(!@!%,'!+'/'B!$%!,%+3.3+%,!5.!+3.().53!$%!1%.65'8%!E'01'$3;!!
! "#!
$%! &'! ()*'('! (+! ",#-! +./01+! 2%! 3'45%! +%! &'0! /%6+01/7'*/8%+0! 0894+! :+(+0!;+248%'&+0<!(+9/(8!=2%('>+%1'&>+%1+!'!&'0!*4?1/*'0!0247/('0!'!3'41/4!(+!&'!329&/*'*/5%!(+!





)*+,-.%/*.0"+"#$*.% 120-3*.% 4*+,"%78),%&9,'1/!(/'!*'(*-!0,!%*'*!:5,!%,+*(&/'*!2&/+/;<*!=!,+,(1%&(&0*06! >*+?*'&@!A6! "BCD!7-150&/!:5,!%,+*(&/'*!(,%,2%/!,!&'E/%9F1&(*! G5%'&';@!H6!! "CIJ!
!*-35"% .-#3*% 627+8-7"98*70-%/*%7*23-7".%:%9-/*$-%;389808<-%
/*%3*/%7*23-7"$%9*/8"70*%+83+280-.%*$=+038+-.'%
K(L5++/(.@! M6! =! $&1-@!M6! "CNI!3,+*(&/'*! )-&(/+/;<*! =! E&-&/+/;<*6! $%/)/',! /%;*'&O*(&P'! 0,+!(/'/(&9&,'1/6!KQ1/0/!)/%! ,+! :5,! ,+! *)%,'0&O*R,! )5,0,! 1,',%! +5;*%!,'!%,0,-6! S,22@!T6!! "CNC!
`/-!BD!T,-*%%/++/!0,+!*)%,'0&O*R,!0,'/9&'*0/!.,1,%/-1*-&-6! a+/)E@!H6S6! "CBb!H)+&(*!,+!9Q1/0/!0,!%,1%/)%/)*;*(&P'! M,%2/-@!$6! "CBN!T,-*%%/++*! 5'! 9/0,+/! +&',*+c! *-/(&*0/%! +&',*+6! A/! 9,R/%*! (/'! ,+!W%*&'dU1*1,!&'!*!2/8!\WUW]! H'0,%-/'@!Y6! "CBB!
>-/*$-% /*% 3*/% 7*23-7"$% ;"3"% *$% 3*+-7-+898*70-% /*% ;"03-7*.%
<8.2"$*.?%@*-+-A7803-7'% V5X5-.&9*@!a6! "C#D!3,0!',5%/'*+!)*%*!+*!%,)%,-,'1*(&P'!0,!9*)*-!0,!(*%*(1,%<-1&(*-6! a/./','@!G6! "CBB!T,-*%%/++*! +*!%,0!:5,!++,?*!-5!'/92%,@!5'*!?*%&*(&P'!0,+!*0*)1*0/%!+&',*+!0,9/-1%*'0/!-5!*)+&(*(&P'6! S/)E&,+0@!Y6! "C#b!eUHdY*)*'! L/'E,%,'(,! /'! L//),%*1&?,fL/9),1&1&?,! 4,5%*+!4,1^/%X-6! V5R&1-5! (/9&,'O*! (/'! ,+! 0,-*%%/++/! ,'! (/9)51*0/%,-!),'-*'1,-!)*%*!*)+&(*(&/',-!,'!%/2P1&(*6! ! "C#b!L/9&,'O*!+*!%,5'&P'!*'5*+!0,!4,5%*+!4,1^/%X-!E/%!L/9)51&';6! ! "C#Z!U,!E/%9*!+*!['1,%'*1&/'*+!4,5%*+!4,1^/%X!U/(&,1=!\[4UU]6!79)&,O*'! +*-! %,5'&/',-! *'5*+,-! 0,! +*! 4,5%*+! ['E/%9*1&/'!$%/(,--&';!U=-1,9-!\4[$U]6! ! "C#B!['1,%'*1&/'*+!Y/&'1!L/'E,%,'(,!/'!4,5%*+!4,1^/%X-!\[YL44]! ! "C##!$%/=,(1/! 0,! &'?,-1&;*(&P'! H?*'O*0*! 0,+! T,)*%1*9,'1/! 0,!T,E,'-*!0,!eUH!\TH3$H]! ! "C##!T,-*%%/++/!0,!H0*)1*1&?,!3,-/'*'(,!G.,/%=6! L*%),'1,%@! >6! ! =!>%/--2,%;@!U6!! "C##!7'!75%/)*!(/9&,'O*!+*!['1,%'*1&/'*+!L/'E,%,'(,!/'!H%1&E&(&*+!4,5%*+!4,1^/%X!\[LHH44]!U,! 0,-*%%/++*'! )52+&(*(&/',-! ?&'(5+*0*-! (/'! ,+! '*(&9&,'1/! 0,! ,-*-!/%;*'&O*(&/',-! (/9/c! 4,5%*+! 4,1^/%X-! \[44U]g! 4,1^/%X@!L/9)51&';! &'! 4,5%*+! U=-1,9@! [777! 1%*'-*(1&/'-! /'! 4,5%*+!4,1^/%X-g! 4,5%*+! L/9)51*1&/'g! ['1,%'*1&/'*+! Y/5%'*+! /E! 4,5%*+!U=-1,9-6!!
! "CC"!
B78+8-%/*% BC1@@%DB70*37"08-7"$%C-3E%F-76*3*7+*%-7% %130868+8"$%
"7/%@"023"$%@*23"$%@*0G-3E.H'% ! "CC"!7-150&/!-/2%,!,+!,-1*0/!0,!+*!&'?,-1&;*(&P'!',5%/'*+!,'!75%/)*6!!U$3[Gc!)%/=,(1/!U[74H! ! "CCZ!!!!
! "#!




















!"!"#"$%&'()*+,-$.&$(/0&).*1(2&"$<2!(',*('%60(',+!+!%/*('.0L%@(!.(!)'%!*(.!'()*+'%2!%*,08050%2!(&!(2!/*+5(&+!('!;)(!,0('(! 2)C%*! )'%!6+.0805%50:'! .(! 2+&! /(&+&! 5+6+! *(&/)(&,%! %! 2+&! (&,A6)2+&! (',*%',(&7! <'!
! ""!






!"#$%&'()()+!%&'()*+!,)!+-.)/,01+2)!/4!&(-).30&+,4!!





! "#!
!"!"#"$%&'&($)&*+,)-.&($&$/)0&./1&)2/-$-+0/3/2/-."$$%!&'(!)*+,-'*.!/'0!01!2,304%*%!5'+.,6*6,710%8!+,01!20!-,57!6,01-9:,67!7!547:0%,71*.8!67&7!20!2,3'.;*6,<18!0.!-=4&,17!!"#"$%&"'!(&)*"$%)!+,-,.,)*"$!*5*40>6*!671?'1-*&01-0!671!

!"!"4"$5&)0-6-($'&.$*(,$'&$+&'&($)&*+,)-.&($-+0/3/2/-.&("$@7&7! (*! %0! )*! 2,6)78! .*%! BOO! -,0101! 67&7! 6*4*6-049%-,6*%! :'12*&01-*.0%! .*!%0&0?*1>*!671!0.! :'16,71*&,01-7!20.! 6040+47!01!6'*1-7!*! %04!6*5*60%!20!*5401204!20! .*!
! "#!

!
!"#$%&'()()*!G$).+>+0!4$;!-0/!H$4$0!I$-'/)+;$0!J'.(2(*(+;$0!!

<$'0+.(;(4+4!*+&+*(4+4!4$!+4+&.+*(B)!+-./!/'6+)(C+*(B)!./;$'+)*(+!+!2+;;/0!.'+@+>/!$)!.($3&/!'$+;!2E*(;!+4$*-+*(B)!+!.$*)/;/6=+!$%(0.$).$!
! "#!
$%&'()*+,! %)+(),-! )./&.0%+.1&! ,&(2/3&.),! 42)! /&.! (&,! *50&1&,! 0%+13/3&.+(),! )%+.!*26!1378/3(),-!&!/+,3!3*$&,3'(),!1)!)./&.0%+%9!!

`! +(0+! >+%3+'3(31+1-! 3%%)C2(+%31+1-! .&! (3.)+(31+1! &! 3./(2,&! 2.+! 0&0+(!+()+0&%3)1+19!L&*&!6+!,)!?+!13/?&!(&,!7+/0&%),!*)0)&%&(DC3/&,!+/0a+.!1)!*&1&!42)!,)!>+!
! "#!
$%&'(')*&%!+,! )%-.+-'&%!&+!/%,+-!+-!+,! *'0+1!2+!+3.*!$*-+0*! ,%3!$4.%&%3!/0+&').'5%3!&+!)%-)+-.0*)'6-! /%,7-')*! +-! *,! *'0+! +3.*08-! /0+(+0+-.+$+-.+! +-! 0+,*)'6-! )%-! ,*3! 5*0'*9,+3!$+.+%0%,6:')*3!;<0'-:(+,.!!!"#$%1!=>#"?!<*0-+3!!"#$%!@!"AA=?!B*C0*!!"#$%1!"AADE1!F%3!$4.%&%3!&+!*-8,'3'3!G!/0+&'))'6-!H),83')%3I@!+3.8-!9*3*&%3!+-!'-.+0/%,*)'%-+3!$J,.','-+*,+3!;K*.%!!"#
$%1!"AADE!%!$4.%&%3!+3.*&73.')%3!$83!)%$/,+L%3!;M%.%3!N*O+P!!"#$%1!"AAD?!Q%&0':J+PRQ*L%!




alán et al
! "#!












$%&! '()%&!*+)+%,%-./01%&! 1%,,+&2%3'0+3)+&! (! -%&! (4%&! %56+)%! '+! +&)7'0%! '+! +&)+!),(5(6%!89::"!(!;<9<=!>(3!&0'%!2,%2%,10%3('%!2%,!?+)+%/(-010(!'+!73(!+&)(10.3!1%*2-+)(!&0)7('(!673)%!(-!1(2)('%,!'+!2%-+3@!A3!-(!)(5-(!"@;!&+!*7+&),(3!-(&!B(,0(5-+&!7)0-0C('(&D!'+!-(&!E7+!&+!'0&2%3+3!'+!B(-%,+&!'0(,0%&@!!
!"#$"%&'('%%
!"#$"%&'()*'+',#,&-.$/"()0+$&$1"2"(@!$-7B0(!F7*+'('!G+*2+,()7,(!*HI0*(!G+*2+,()7,(!*J30*(!G+*2+,()7,(!*+'0(!F%,(&!'+!&%-!K0+3)%!+3!+-!2,0*+,!17(',(3)+!K0+3)%!+3!+-!&+/73'%!17(',(3)+!K0+3)%!+3!+-!)+,1+,!17(',(3)+!K0+3)%!+3!+-!17(,)%!17(',(3)+!L(-*(!M+1%,,0'%!'+-!B0+3)%!!

!"!"#$%&''()*+,-.$/$'(0'(1,-.$Z3(!B+C!%5)+30'(&!*+'0(3)+!+-!(3H-0&0&!'+!1%,,+-(10.3!-(&!B(,0(5-+&!1%3!*H&!&0/30P01(310(D!+&!'+10,D!-(&!B(,0(5-+&!E7+!*H&!03P-7U+3!+3!-(!1%31+3),(10.3!'+!2%-+3!2(,(!1('(!73%!'+!-%&!)(I%3+&D! &+!>(! 03)+3)('%! --+B(,!(! 1(5%!73!(3H-0&0&!'+! ,+/,+&0.3!E7+!2+,*0)(!%5)+3+,!73(!2,+'0110.3!&+310--(!'+!-(!1%31+3),(10.3!'+!2%-+3!+3!P7310.3!'+!-%&!B(-%,+&!'+!-(&!B(,0(5-+&!
! "#!
$%&%'(')*+,-./0!1.(.!%))'!/%!2'($.),3.('2! )'/!4.)'(%/5!-'2!%)!'67%&'!8%!%4,&.(! )'/!4.)'(%/!29)'/5!8%!$'8'!:9%!/%!;.!&'$.8'!
y = log[c+1] ! ! ! ! ! ! ! <"0=>!
8'28%! !! %/! ).! -'2-%2&(.-,*2! 8%! ?')%2! 8%! 92! 8@.0! A%! %/&.! $.2%(.5! )./! (%-&./!(%/9)&.2&%/!&,%2%2!).!B'($.C!
y = a0 + a1x1 + a2x2 +... ! ! ! ! ! <"0D>!


! "#!




Figura 3.2 Esquema de la arquitectura cliente-servidor empleada en este trabajo 
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6)78*1% 97:-,1,% 3;&<% 3;=>% 3;?@% A/)%HR>"YKXX! HR>RZS! R>R$C! HR>"L"XX! R>RRR! R>RYC!
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! "#$!
%&&'! (! %&"&)! *+! +,-.! /.0+1.! ,2! !! +,! 3.! 4504+0-1.4260! 7+! 853+0! 7+! 90! 7:.;! ,+! <.!450,27+1.75=!
y = log[c+1] ! ! ! ! ! ! ! >#)?)"@!
7507+!+3!/57+35!7+!1+A1+,260!,+!+,-.B3+4+!7+!3.!,2A92+0-+!/.0+1.=!!
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! "#$!
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! "#$!
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!"#$"%&'('**!%&'(&!)*!-D02/4&,5-&!)*!(&+!.&/-&'(*+!0&/&!(&!/*)!,*1/2,&(!)*!&/31-4*541/&!67879!!:&/-&'(*! OD02/4&,5-&!<=>!)-&!@1(-&,2! 8"A6!B(1.-&! 6AE!C1D*)&)! GAP!;2(! 6AQ!F(&4&,1+! 9EAP!!
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! "#$!
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y = log[c+1] ! ! ! ! ! ! ! UV;B;"W!
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y = a0 + a1x1 + a2x2 +... ! ! ! ! ! UV;B;$W!
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!"#$"#%,-./0.1232454%
`,-&(23,! ,3! %-:! "QQ#U:! A2! 76),2.,>! a),2%.! ,3! %-:! O"QQbU!12+10%2!56,!,.,!/()0,23%9,!,.!&60J(!&;.!%-3(!O"R_U:!
!"#$"6%75/253281%219./51:5-%A2! -%! 016+%+! +,! 76),2.,>! -%.! 0(20,23)%01(2,.! +,! /(-,2! +,! c6,)06.! .(2! &6'!%462+%23,.:!!d)(&,+1%+%.!.(4),!-(.!%?(.!+,!,.36+1(!12+10%2!56,!%-0%2@%2!.6.!D%-(),.!&;.!%-3(.!,2!-(.!&,.,.!+,!%4)1->!&%'(!'!9621(:!
! "#$!
!









! ! ! ! ! ! ! ! !
















































";;<! ";;$! ";;D! ";;I! ";;J! ";;#! ";;;! >???! >??"! >??>! >??<! >??$! >??D! >??I! >??J! >??#! >??;! >?"?!
)/+,-.#/+%", L40!./(!&0('2!6NE+6'!
! "#$!


!










"#$%&'! ()*+),!%&'(!)*+!,-.&!/01-/&!)*!,&+*2!)*!34*'.45!6! 7*2)*2.-(!(! +&!+('8&!)*+!,*'9&)&!)*!*574)-&!:";;<=>?"?@!!
!

7'80'!()*+)9!M&''*+(.-&2*5!)*!N,*('/(2!)*!+(!.&2.*27'(.-C2!)*!,&+*2!)*!34*'.45!.&2!+&5!,'-2.-,(+*5!,('0/*7'&5!/*7*&'&+C8-.&5!
:0%;#'! <%=32'2! 7>-?! 7>@A! 7>BC! D50!=?D><?UU! =?D>"VUU! ?D"VFUU! =?D>>?UU! ?D?>"! ?D>WVUU!
E#3.F5!G'0='! E#3.F5!*H! E#3.F5!9H! E#3.F5!IH! E#3.F5!,H! J345&&#25!;#3.F5!?D?""! ?D";$UU! =?D?$>U! =?D?$WU! ?D?W>! =?D"#FUU!:UU!;;K!.&2B-(2R(@D!!
()*+)(!K&32#44#6.!23!45.43.F&'4#6.!23!L503.!23!M%3&4%1)!












%&'()*+(,-! .%! /0&! 1*/02%&! +022%&30-.(%-'%&! *! 4556! 7! 45"58! 9*2*! .(+:0! )0.%/0! .%!2%;2%&(,-!&%!:*!'0)*.0!
y = log[c+1] ! ! ! ! ! ! ! <=8"58">!
.0-.%! !! %&! /*! +0-+%-'2*+(,-! .%! 30/%-! .%! ?-! .@*8! A%! %&'*!)*-%2*B! /*&! 2%+'*&! 2%&?/'*-'%&!'(%-%-!/*!C02)*D!
y = a0 + a1x1 + a2x2 +... ! ! ! ! ! <=8"584>!
.0-.%!"(!&0-!+0-&'*-'%&!7!#(!&0-!/0&!1*/02%&!.%! /0&!32%.(+'02%&B!%-!%&'%!+*&0! /*&!1*2(*E/%&!)F&!&(;-(C(+*'(1*&!.%!/*!+022%/*+(,-!%&'*.@&'(+*!//%1*.*!*!+*E08!G! 1%+%&! %&! 30&(E/%! +0-&%;?(2! +0-! ?-!)0.%/0! .%! 2%;2%&(,-! /(-%*/! ?-*! %&'()*+(,-!&?C(+(%-'%)%-'%!1F/(.*!.%!/*!+0-+%-'2*+(,-!.%!30/%-B!3%20!%-!%&'%!+*&0!:*!2%&?/'*.0!H?%!%/!)0.%/0!.%!2%;2%&(,-!I%+&!=8"58"!7!=8"584J!-0!320302+(0-*!?-0&!2%&?/'*.0&!%-!%&'%!&%-'(.08!!

! "##!
$%&$!'($)*'*$+&$!,-!%$!./!0*%&(!'(1(!$2!13%!453'&*'(!4/5/!./'$5!'(14/5/'*(+$%!6$+$5/2$%!7$! 2/%!7*)$5$+&$%!/589*&$'&95/%!7$! 5$7:! &(1/+7(!6594(%!7$!7/&(%!7$!0/5*(%!/;(%:!9!(&5(%!4$5<(7(%=!>$!$%&/!1/+$5/:!$+!2/!?="@=A!%$!19$%&5/+!2(%!&*4(%!7$!/589*&$'&95/!7$!5$7!+$95(+/2!89$! %$6B+! $%&$! $%&97*(! 1$C(5! 5$%92&/7(! 45(4(5'*(+/+:! (57$+/7(%! %$6B+! $+! 0/2(5! 7$2!'($)*'*$+&$!,-=!
!"#$"%&'()'*!D/2(5$%!7$2!'($)*'*$+&$!,-!4/5/!2/%!7*)$5$+&$%!5$7$%!+$95(+/2$%!E(2$+!7$!F9$5'9G!/;(%!-@@H!I!-@"@!E5$7*''*J+!7$!4(2$+!/!9+!7</! E5$7*''*J+!7$!4(2$+!/!7(%!7</%! E5$7*''*J+!7$!4(2$+!/!&5$%!7</%!K589*&$'&95/!KLL! ,-! K589*&$'&95/!KLL! ,-! K589*&$'&95/!KLL! ,-!



















































$! E$! "$$! "E$! A$$! AE$! L$$!
Q&)(.!O!;&)(.!*!1.!08*!
! "#"!

!"#$"%%&'()'*8!F2/,4G!*'!+'.%.!*'!(2!,'*!:;<;<!!H?2!I-(42&%! J,'34+4/234=&! K-)'*2*!! 9%(! L+%23'2'M!;<N8O"C<:O! :8PN#:"#! ;<8<Q":O#! ;Q8C<NCCN! ;QP8NB#PCC!<8PB"CP#! <8#CN"O"! ;"8B:C<Q<! B8POPN"C! ;:8<N#P<O!;"<8P"#<"! O8PQ"B""! O8"NN:QP! ;""8"QC###! ;C8"O"PPP!! ! ! ! !;"C8Q"::! ;QB8#"Q"BC! ;"8CP<"PQ! ! !;#8P:#BOQ! ;"O8BNCQO#! ;"8B#NC"! ! !;O8OPB#Q:! ;":8PCP"<"! ;B8P#C::"! ! !!

! "#$!
%&'()*)+!,&!%-!.)/0!*%!-)/!(%*%/!1/)*)/!%&!-)!2(%*3..34&!*%!5)-0(%/!*%!20-%&!*%!!"#$%"&!*%!*6)/! 20/'%(30(%/7! /%! 08'3%&%! 91%! )2)('%! *%-! *6)! :1-3)&07! .0;0! %/! 085307! /%! /3'<)! -)!.0&.%&'().34&!20-%&!*%!!"#$%"&!/%=13*0!*%!-0/!5)-0(%/!*%!2(%.323').34&+!>)/!5)(3)8-%/!/0-!?!@1;%*)*!)2)(%.%&!%&!);80/!.)/0/!%&'(%!-)/!;%&0/!3;20(')&'%/7!20(!*%8):0!*%!""A!2)()!-)/!*0/!)(913'%.'1()/!*%!(%*!;0/'()*)/+!!
!"#$"%&'()'*!B)8-)!*%!/%&/383-3*)*!*%!-)/!5)(3)8-%/!2)()!-)!(%*!&%1(0&)-!*%!)(913'%.'1()!CDEDE!!F)(3)8-%! G%&/383-3*)*!HAI!J3)!:1-3)&0! ""+E!>-153)! K"+L!M1;%*)*! E+K!GN>! O+L!P0).%)%! K$+#!!
!"#$"%&'()'+!B)8-)!*%!/%&/383-3*)*!*%!-)/!5)(3)8-%/!2)()!-)!(%*!&%1(0&)-!*%!)(913'%.'1()!CDCDE!!F)(3)8-%! G%&/383-3*)*!HAI!J3)!:1-3)&0! O+$!>-153)! Q"+K!M1;%*)*! Q+Q!GN>! Q+C!P0).%)%! "+"!!!
!"#$"%&'()',!B)8-)!*%!3;20(')&.3)!*%!-)/!5)(3)8-%/!2)()!-)!(%*!&%1(0&)-!*%!)(913'%.'1()!CDEDE!!F)(3)8-%! R;20(')&.3)!HAI!*3)!:1-3)&0! K"+E!>-153)! "$+L!M1;%*)*! Q+C!GN>! "O+C!P0).%)%! $S+#!!!
!"#$"%&'()'-%B)8-)!*%!3;20(')&.3)!*%!-)/!5)(3)8-%/!2)()!-)!(%*!&%1(0&)-!*%!)(913'%.'1()!CDCDE!!F)(3)8-%! R;20(')&.3)!HAI!*3)!:1-3)&0! ES+E!>-153)! "L+C!M1;%*)*! L+L!GN>! K+#!P0).%)%! EE+C!!
'()*('(+,-$#./%%/01,#1,23&,453&,.#,642/.4%/01(,P)()!'%/'%)(!%-!(%/1-')*0!*%!-)/!T%*%/!U%1(0&)-%/!V('3W3.3)-%/!.0;0!@%(();3%&')!*%!2(%*3..34&!*%!.0&.%&'().34&!*%!20-%&7!/%!@)&!1/)*0!-0/!*)'0/!.0((%/20&*3%&'%/!)!-0/!)X0/!$OO#! ?! $O"O+! >)! Y3=1()! C+"O+L!;1%/'()! -0/! (%/1-')*0/! 08'%&3*0/! *%-! 5)-0(! 2(%*3.'350! *%!
! "#$!






































































F! WF! "FF! "WF! DFF! DWF! $FF! $WF! VFF! VWF!
! "#$!
%&'!()*&+,'!-./+)*!0)+)!*)!1&21,23+)1452!6,!7-,+1-'!'&2!89!:+)2&'!6,!0&*,2!;.8!0)+)!*)!'423&.)3&*&:<)!*,(,!=!6,!>9!:+)2&'!6,!0&*,2!;.8!0)+)!*)!'423&.)3&*&:<)!:+)(,?!@2!*)!3)/*)!A?"9?"9!',!.-,'3+)!B-,!,*!0&+1,23)C,!6,!)14,+3&!6,*!2D.,+&!6,!6<)'!B-,!*)!0+,6411452!)!-2&E!6&'!=!3+,'!6<)'!0)+)!*&'!)F&'!G99#!=!G9"9!'-0,+)!*&'!()*&+,'!-./+)*E!,'!')34'H)13&+4&?!I)/,!+,1&+6)+!B-,!)!*)!J&+)!6,!J)1,+!0+,64114&2,'!0&*<241)'!K'3,!,'!0+,H,+,23,.,23,!,*!&/C,34(&!0,+',:-46&?!!
























































!"##"4"$53-03106/$0/7,-3/83+$













!
"#$%#!&'(('(!T(/(0)./3-)40(-!5.!'(!.-)(046&!71'3&40(!()81-9:/40(!U%ACV!5.!;<8.=!U"##QWPI"IVX!53(!B<'4(&1!5.!4&4041!5.!'(!%AC!UYVF!53(!B<'4(&1!94&('!5.!'(!%AC!UZVF!5</(046&!5.!'(!%AC!.&!53(-!U>VF!@('1/!8.541!5</(&).!'(!%AC!U[.VF!@('1/!8K=481!.&01&)/(51!U[(=VF! 53(! B<'4(&1! .&! .'! G<.! -.! 1*)4.&.! .'! @('1/! 8K=481! U>[(=VF! 01&0.&)/(046&! )1)('! 5.! 71'.&! 5</(&).! '(! %AC! U\7V! M!!01&0.&)/(046&!)1)('!(&<('!5.!71'.&!U\V!
! ! ! ! ! ! ! ! !

















































"##<! "##F! "##G! "##D! "##I! "##$! "###! >???! >??"! >??>! >??<! >??F! >??G! >??D! >??I! >??$! >??#! >?"?!
)*+,-.#/+%", L40!./(!&0('2!6N:+6'!
! "##!

!"##"$%&'()'*)+,%),-('.)'()'"%
% <2!%0!3*-)!(%0!.'/)!/)012'3)!>,4%?!-%!W*!%23)2.5*()!+,%!%2!%0!.5*4)!W)5*5')!(%!"G!*!"X!W)5*-!-%!3)23%2.5*!,2*!3*2.'(*(!'4/)5.*2.%!(%0!/)0%2!.).*0!('*5')!5%:'-.5*()9!+,%!-%!4*2.'%2%! 4L-! )! 4%2)-! W*-.*! 4%('*! .*5(%! 7! +,%! .)4*! 6*0)5%-! 4,7! &*F)-! (,5*2.%! 0*!4*(5,:*(*!7!/5'4%5*-!W)5*-!(%!0*!4*=*2*@!CS':,5*!X@""@VI!!
!
/)01('%!"##"$!A*5'*3'P2!'2.5*('*5'*!(%!/)0%2!(%!>,4%?!C*=)-!"##VEGH"HI!
%J%:Y2!0*!8':,5*!X@""@Z!0*!,&'3*3'P2!(%0!6*0)5!4L?'4)!5%3):'()!%2!,2!.5*4)!W)5*5')!-,85%! 6*5'*3')2%-! *! 0)! 0*5:)! (%0! /%51)()9! /%5)! *0! .5*.*5-%! (%! 6*0)5%-! /%+,%=)-! %-%! 6*0)5!4L?'4)!/,2.,*0!+,'DL-!2)!-%*!.*2!-':2'8'3*.'6)!3)4)!%0!/)53%2.*F%!-)&5%!%0!.).*0!-%=*0*()!3)2!*2.%5')5'(*(@!!
%




















$%! &'()'*+,(-.%+'! /-(-0,*! 1,! /-2'! ,)3%+,2'! .%! 4-5'6! 7,%+-,5'! 2.! 8'()'/+.0,!9&'%!.0!(:;-('!.%+'*%'!,! 0,/!<<=<"!1'*,/>!?!,053%,/!&-32,2./!2.!@%2,03&A,B! 9C'2*A53.D!C,E'6!"###F!G'(-%53.D6!<HHIF!J,0:%!.+!,0B!<HH<>!
!
"#$$#%!&'()*+*+!,-!./00-)1.*2'!K0!,%:0-/-/!2.!&'**.0,&-L%!.%+*.! 0,!(.+.'*'0'5A,!2.0!).*A'2'!?! 0,/!&'%&.%+*,&-'%./!2.! )'0.%! 2.0! +-)'! )'0A%-&'! C3(.;! (3./+*,! &'**.0,&-L%! )'/-+-M,! &'%! M-.%+'! 2.0! )*-(.*!&3,2*,%+.6! +.().*,+3*,! ?! 1'*,/! 2.! /'0! ?! 3%,! &'**.0,&-L%! &'%! /-5%'! %.5,+-M'! &'%! 0,!)*.&-)-+,&-L%! ?! 0,! 13(.2,2B! K%! 0,! +,N0,! OB<<B"! /.! 2.+,00,! .0! *./30+,2'! 2.! ./+.! +./+!./+,2A/+-&'B!!
314)1! "#$$#5! 8'**.0,&-'%./! 2.! 7).,*(,%! 2.! 0,! &'%&.%+*,&-L%! 2.! )'0.%! 2.! C3(.;! &'%! 0'/! )*-%&-),0./!),*:(.+*'/!(.+.'*'0L5-&'/!!9PP!HHQ!&'%R-,%D,>B!
6)78*1! 97:-,1,! 3;&<! 3;=>! 3;?@! A/)!=#B<S#PP! =#B<TUPP! #B<H<PP! =#B#UU! #B<<"PP! #B"U#PP!





! "#$!
y = log[c+1] ! ! ! ! ! ! ! %&'$$'$(!
)*+),!,-!.*),-*!),!/,0/,123+!1,!,1456-,7,!7*+!/,7451!),!-5!12082,+4,!9*/.5:!
y = a0 + a1x1 + a2x2 +... ! ! ! ! ! %&'$$'"(!
12,+)*!!2!7*+145+4,1!;!"2!-*1!<5-*/,1!),!-51!<5/256-,1!815)51!,+!,14,!751*'!!=*.*!1,! 4/545!),!8+5!0/5+!+>.,/*!),!)54*1!;!7*+!8+5!0/5+!<5/2562-2)5)?!,+!,14,!751*!,14,!@/2.,/!,148)2*!6515)*!,+!-5!/,0/,123+!-2+,5-!+*!*9/,7,!/,18-45)*1!57,@456-,1!A8,!@,/.245+! 12A82,/5! ),! 8+5! .5+,/5! 5@/*B2.5)5! ,-! @/,),72/! 1*.,/5.,+4,! -*1! <5-*/,1! ),!7*+7,+4/5723+!),!@*-,+!),!C8.,B'!
#$%%$#$&' ()*+,--,./' +*' -0/-*/1)!-,./' +*' 203*/' +*' 456*"' 6*+,!/1*' 4*+*7' /*5)0/!3*7'

! "#"!

!"#$"%&'((')!L%10&(5!'(1!30(2+3+(,)(!9"!;%&%!1%5!'+2(&(,)(5!&('(5!,(.&0,%1(5!$01(,!'(!9.*(G<!MN05!"##O!8!"#E#!$&('+33+H,!'(!;01(,!%!.,!'?%! $&('+33+H,!'(!;01(,!%!'05!'?%5!M&-.+)(3).&%!MPP! 9"! M&-.+)(3).&%!MPP! 9"!
&*((*)% #<QRSO! &*)*)% #<DTF#!DIFIF! #<QQSS! DITIF! #<D"DT!DISIF! #<QQD"! DIEEIF! #<DEQO!DITIF! #<QDET! DIDIF! #<DEQO!!

! "#$!
















































#! L! I#! IL! "#!
50123./0123'&'$3'4-&'
! "#$!
!"##"!"!$%&'()*+',-$.*$/&-$'*.*-$0*1',0&/*-"$%&'&! (&)! &'*+,-./-+'&)! 0.! '.0! 1.+'21&(! +)&0&)! 3&'&! 3'.0./,'! /21/.1-'&/,21.)! 0.!32(.1!0.!4+5.6! 7$8989!:!$8;;89<=! ).!5+.)-'&1!&! /21-,1+&/,>1! )+)! /&'&/-.'?)-,/&)@!A1! (&)!-&B(&)!$@;;@C!:!$@;;@$!).!5+.)-'&1!(&)!5&-',/.)!0.!3.)2)=!*+.!0.)/',B.1!/21!*+D!,1-.1),0&0!).!((.E&!&!/&B2!/&0&!/21.6,>1!.1-'.!(&)!1.+'21&)@!
!"#$"%&'((')@!F&-',G!0.!3.)2)!0.!(&!'.0!$8989!!H?&!I+(,&12! %'./,3,-&/,>1! J+5.0&0! K2(! L4+5.6M!8;$@9;9C9N! 9@O;NP$Q! #@$##9$P! 8#@;"$C"N! 89@"O$P#C!""@"#PC$N! "@$;"C;Q! 8"@9$"PP$! 8#@#";NCO! 8C@$"O;#P!"@N";9;O! 9@NOCPN$! ;@;#Q#C$! 89@CN"";$! 8#@O#O##$!! ! ! ! !8$@9;$9QO! 8C@$Q#N$N! 8"@N"CQP"! ! !8$@;;Q$! 8C@$Q#NN$! 8;@;N#99"! ! !8$@;C"QON! 8C@ON$##C! #@;PQ"#$! ! !!






!"#$"%&'(('*!%&'(&!)*!-E02/4&,5-&!)*!(&+!.&/-&'(*+!0&/&!(&!/*)!,*1/2,&(!)*!&/31-4*541/&!67979!!:&/-&'(*! UE02/4&,5-&!<=>!)-&!@1(-&,2! $#A6!C(1.-&! 86A"!D1E*)&)! $A#!;2(! 6AF!G1E*H! 89A#!!
!"#$"%&'(('+!%&'(&!)*!-E02/4&,5-&!)*!(&+!.&/-&'(*+!0&/&!(&!/*)!,*1/2,&(!)*!&/31-4*541/&!678879!!:&/-&'(*! UE02/4&,5-&!<=>!)-&!@1(-&,2! 6#AB!C(1.-&! 8#A#!D1E*)&)! 8"AB!;2(! BAJ!G1E*H! 8JAJ!!

! "#$!














































































,#&$+"')#%-.!>?!0!,#&$+"'*$/$+"!>??!%)!&,4!H&3-:,!1I,4!4*!51)!+*1&-;18,!*J-3,4,4!*43/8-,4!21+1!&1! ./1)3-<-.1.-9)! 8*! &1! .1+'1! 1&*+'()-.1! 8*&! 2,&*)! 8*! !"#$%&"#$"! *)! </).-9)! 8*! &1!.,).*)3+1.-9)! 13:,4<(+-.1! 8*! 4/! 1&*+'*),! 2+-).-21&! B1+! K! L! :*8-1)3*! 3(.)-.14!-):/),=/D:-.14!MN13,!*3!1&?A!"#L#O?!
 




































































&
0*12)(&!"#$"3!Q0'&!-.1!/()0!DIC(D0!-.!/01.+!-.!2&'(.,&'(&!F!,.+-.+)(&!&!10!1&'E0!-.1!/.'<0-0!-.!.5,=-(0!3#6667"8#89!























!
425*2& !"#$"$! U*++(,&34*5(<! 1(! C/(&+'&5! 1(! ,&! 3*53(5)+&3465! 1(! /*,(5! 1(! 7&+4()&+4&! 3*5! ,*<! /+4534/&,(<!/&+='()+*<!'()(*+*,6-43*<!!JVV!AAW!3*524&5P&K8!
6*78+2& 97:.-2-& 4;'<& 4;=>& 4;?@& A0*&SB8###VV! SB8X#NVV! B8"YQVV! B8#"$VV! B8"YXVV! B8"XBVV!
B+.(C0&D2*:2& B+.(C0&#E& B+.(C0&$E& B+.(C0&FE& B+.(C0&%E& G./011+-0&8+.(C0&SB8#"NVV! B8BY;VV! SB8#";VV! SB8B"N! B8#A$VV! B8#$QVV!!
!"#$"!&H1.-+//+3(&-.&/0(/.(C12/+3(&-.&I0*.(&-.&H21+.C21+2&

y = log[c+1] ! ! ! ! ! ! ! ];8#"8#^!
)*'&51*! (<3&,&! ,*-&+.)'43&! >! (?4)&51*! ,*<! ?&,*+(<! 50,*<8! 9,! '*1(,*! 1(! +(-+(<465! <(!(<)&:,(3(!1(!,&!<4-04(5)(!2*+'&\!
y = a0 + a1m1 + a2m2 +... ! ! ! ! ! ];8#"8"^!
! "#$!
%&'%(! !)! *&'! +&'*,-',(*! .! ")! *&'! /&*! 0-/&1(*! %(! /&*! 21(%)+,&1(*! 3/-*! 0-1)-4/(*!5(,(&1&/67)+-*!(52/(-%-*89!:-! (*,)5-+)6'! 1(*;/,-',(! ('! (*,(! -2-1,-%&! (*! %(*+-1,-%-! %(4)%&! -! <;(! *;*!1(*;/,-%&*!(*,='!5;.!-/(>-%&*!%(!/&*!0-/&1(*!1(-/(*!%(!/&*!-?&*!"@@A!.!"@#@9!!
#$%&$#$&' ()*+,--,./' +*' -0/-*/1)!-,./' +*' 203*/' +*' (!),*1!),!' "*+,!/1*' )*+*4' /*5)0/!3*4'

! "#$!
!"#$"%&'()'*!%&'()*+!,*'!-(*./-/*01*!2"!3&)&!'&+!,/.*)*01*+!)*,*+!0*4)(0&'*+!5('*0!,*!5&)/*1&)/&!&6(+!"778!9!"7#7!5)*,/--/:0!,*!3('*0!&!40!,;&! 5)*,/--/:0!,*!3('*0!&!,(+!,;&+! 5)*,/--/:0!,*!3('*0!&!1)*+!,;&+!<)=4/1*-14)&!<>>! 2"! <)=4/1*-14)&!<>>! 2"! <)=4/1*-14)&!<>>! 2"!





!"#$"!"%& '()*+,-.& (./0(& )*1& 2,3(0(./(1& 4*0,*5)(1& 2(& (./0*2*& 2(& )*& 0(2& .(607.*)& 8& ()& 4*)70&





















































@! M! #@! #M! "@! "M!
P&)(.O;&)(.!*!1.!08*!
! "#$!
!"#$"!"!%&'()*+,(-.%/+%0'.%(+/+.%1+2(-1'0+.%%&'&!(&)!&'*+,-./-+'&)!0.!'.0!1.+'21&(!+)&0&)!3&'&!24-.1.'!5&(2'.)!3'.0,/-,52)!0.!/21/.1-'&/,61! 0.! 32(.1! 0.! %&',.-&',&! /21! +12! 789#:9;<=! 02)! 789##9;<! >! -'.)! 0?&)! 0.!&1-.(&/,61!789;9;<!).!@+.)-'&1!)+)!3&'A@.-'2)B!C1!(&)!-&4(&)!8B#"BD!&!8B#"BE!).!'.F(.G&1!(2)!5&(2'.)!0.!(2)!3.)2)=!*+.!'.3'.).1-&1!(&!,1-.1),0&0!/21!*+.!).!/21./-&1!(&)!1.+'21&)!.1-'.!)?!>!*+.!.1!/21G+1-2!0.F,1.1!(&!'.0!1.+'21&(!&'-,F,/,&(B!!

! ! ! ! ! ! ! ! ! !9#BE$"EE"! 9"B88$P"! 9#BP$D$88! 9#B:E#$PD! 9DBPP:P"O! 9:BP$D;8;! 9;BE;O$#$! 9;B8DP8";! 9#B;E:8P$! 9;B#DP;"!9:BP:"::#! 9:B:DPE;"! 9#B8P$;:O! :BDD::P8! 9;BEP:O;"! 9:BOE8$;;! 9DB"E:;$O! 9;BPD;#;! :BPOOEPE! 9#BO$#$$$!9#B#DD"8;! 9#B:PO"";! 9:BO8$8:E! "B#8D8E;! 9DB:O$#8D! #B;##;;E! 9DBD;"#O! 9;BO$D$O8! 9:B:$O"D;! 9#BEEP""8!!


! ""#!
$%&$'()*+),!-+%.+/0()!1'(!2&!3'+%4+/+2!%(0+5.62! 0.2(+0!5&2!(0!-+0&%!$%(4.5*.-&!%()'0*+2*(!78.3!9:;":<=!)>!*.(2(2!.?$&%*+25.+!+!0+!@&%+!4(!.2A0'.%!(2!4.5@&!%()'0*+4&:!!
!"#$"%&'()'*!B+/0+!4(!)(2)./.0.4+4!4(!0+)!-+%.+/0()!$+%+!0+!%(4!2('%&2+0!4(!+%1'.*(5*'%+!9C;#CD!!E+%.+/0(! F(2)./.0.4+4!7G=!H.+!I'0.+2&! 9;:;!J0'-.+! ;K:#!L'?(4+4! ";:#!F&0! 9:#!M+%.(*+%.+! N:O!!
!"#$"%&'()'+!B+/0+!4(!)(2)./.0.4+4!4(!0+)!-+%.+/0()!$+%+!0+!%(4!2('%&2+0!4(!+%1'.*(5*'%+!9C;;CD!!E+%.+/0(! F(2)./.0.4+4!7G=!H.+!I'0.+2&! 9N:K!J0'-.+! ":"!L'?(4+4! D:K!F&0! "P:O!M+%.(*+%.+! ;;:D!!

!"#$"%&'()'(-!B+/0+!4(!.?$&%*+25.+!4(!0+)!-+%.+/0()!$+%+!0+!%(4!2('%&2+0!4(!+%1'.*(5*'%+!9C;#CD!!E+%.+/0(! U?$&%*+25.+!7G=!H.+!I'0.+2&! "P:<!J0'-.+! O:<!L'?(4+4! ;9:P!F&0! ;;:<!M+%.(*+%.+! D9:<!!
! ""#!
!"#$"%&'()'((!$%&'%!()!*+,-./%01*%!()!'%2!3%.*%&')2!,%.%!'%!.)(!0)4.-0%'!()!%.54*/)1/4.%!67##78!!9%.*%&')! :+,-./%01*%!;<=!>*%!?4'*%0-! "@AB!C'43*%! #DA8!E4+)(%(! #FAB!G-'! #@AF!H%.*)/%.*%! "6A"!!
!"#$"%&'()'()!$%&'%!()!*+,-./%01*%!()!'%2!3%.*%&')2!,%.%!'%!.)(!0)4.-0%'!()!%.54*/)1/4.%!67878!!9%.*%&')! :+,-./%01*%!;<=!>*%!?4'*%0-! 88AD!C'43*%! #"AB!E4+)(%(! #6A@!G-'! DAB!H%.*)/%.*%! "@AB!!


































































































































!

! ""\!
`%&('%!(0!%'@!OPP#RG!L-!=<&(-/(@!?&(-%/!(0!%'!NOPPOR!%53&0%-!('!.%03!.(!J<(!(/!<-!\T!.(!'3/!5%+)(-0(/!/(-/)1'(/!'3/!J<(!.(/(-+%.(-%-!%'(&9)%!%!(/0(!0)53!53'6-)+3G!L'!53'(-!.(! '%/! 9&%76-(%/! N$3%+(%(R! (/! <-%! ;<(-0(! .(! (5).(7)%/! .(! %/7%! F! &)-)0)/! (-!5%+)(-0(/! /(-/)1'(/! N_&((-! %0! %'G! "WW]RG! ?'! (/0%&! )-+'<).%/! .(-0&3! .(! (/0(! 0)53!53'6-)+3! <-! 9&%-! -I7(&3! .(! (/5(+)(/! .);(&(-0(/@! 4%F! J<(! 0(-(&! (-! +<(-0%! /<!)-;'<(-+)%!.(!&(%+0)K).%.!+&<*%.%!+3-!30&3/!9:-(&3/G!a3/!&31'(/!/3-!8&13'(/!065)+3/!(-!'%!+)<.%.!F!')1(&%-!53'(-!.(!7%-(&%!%1<-.%-0(@!(''3!+3-''(K%!'%!53/)1)').%.!.(!)-.<+)&! 5&3+(/3/! %':&9)+3/G! !D<7(E! F! $%&)(0%&)%@! .(1).3! %! /<! 530(-+)%').%.! .(!&(%+0)K).%.!+&<*%.%!+3-!30&3/!5,'(-(/!+373!('!.(! '%/!9&%76-(%/! )-.<+(!53')-3/)/!%I-! +3-!K%'3&(/!.(! +3-+(-0&%+),-!-3!7<F!%'03/! NU5)(V/7%!(0! %'G! OP\WRG!bc?7%03!NOPP\R! /(M%'%! J<(! ('! 53'(-! .(! $%&)(0%&)%! 5<(.(! 5&3K3+%&! +%/3/! .(! %/7%!1&3-J<)%'!!+3-!&)-3+3-2<-0)K)0)/!(-!5%+)(-0(/!/(-/)1)')*%.3/G!
!
,+%(+)(-'!('.$%+'/+#!!a3/!K%'3&(/!&(9)/0&%.3/!.(!+3-+(-0&%+),-!.(!53'(-! '3/!3-+(!0)53/!53'6-)+3/!('(9).3/! .(! (-0&(! '3/! 78/! &(5&(/(-0%0)K3/! .(! '%! +)<.%.! .(! =<&(-/(! 5&(/(-0%-!')9(&%/! K%&)%+)3-(/! %! '3! '%&93! .('! 5(&63.3! (/0<.)%.3! NOPPSd"WOWRG! L-! ('! +%/3! .(!
! ""P!
a3/!K%'3&(/!78E)73/!.(! +3-+(-0&%+),-!.)%&)%.(! '3/!.);(&(-0(/!%M3/! /)9<(-!<-!5%0&,-!(-! +3-/3-%-+)%! +3-! ('! .('! 53'(-030%'! %+<7<'%.3! F%! J<(! 4%F! <-%! 0(-.(-+)%!/)9-);)+%0)K%! 4%+)%! <-! %<7(-03! .('5)+3! 78E)73! N/31&(! 03.3! (-! '3/! +%/3/! .(!$'%0%-</!F!C<(&+</R!/)!1)(-!-3!%/6(-!('!.6%!(-!('!J<(!/(!5&3.<+(!(/(!78E)73@!J<(!/)9<(!/)(-.3!7<F!K%&)%1'(G!
!

! "SW!
01%%$#+)(-'!$2.+*32.()+!*$!)1'.$'(*12!41#3'()1!)1'!#12!4+%56$.%12!6$.$1%1#-&()12!! b(/.(!('!5<-03!.(!K)/0%!(/0%.6/0)+3!/(!4%!(-+3-0&%.3!J<(!7<+4%/!K%&)%1'(/!7(0(3&3',9)+%/! 0)(-(-! <-%! )-;'<(-+)%! /)9-);)+%0)K%! (-! '%! +3-+(-0&%+),-! .(! '3/!.);(&(-0(/! 0)53/!53'6-)+3/G!?! +3-0)-<%+),-! /(! &(/<7(!('! 5%5('! .(! +%.%!5%&87(0&3!7(0(3&3',9)+3G!a%! 5&(+)5)0%+),-! &(/<'0%! /)9-);)+%0)K%! %'! PPT! .(! /)9-);)+%+),-! F! /)9-3!-(9%0)K3!5%&%>!A(0<'%@!B%/0%-(%@!='(%@!$)-</@!$'%-0%93@!$'%0%-</@!$3%+(%(@!C<(&+</@!D<7(E!F!$%&)(0%&)%G!B%1(!.(/0%+%&!5<(/!'%!)-;'<(-+)%!J<(!0)(-(!'%!''<K)%!%'!5&3K3+%&!<-!(;(+03!'%K%.3@!%&&%/0&%-.3!5%&06+<'%/!5&(/(-0(/!(-!'%!%07,/;(&%G!!a%! 4<7(.%.! &('%0)K%! 5&(/(-0%! <-%! +3&&('%+),-! (/0%.6/0)+%! /)9-);)+%0)K%! %'!PPT!+3-! '%!+3-+(-0&%+),-!.(!53'(-!.(!?'-</!F![&%E)-</!+3-!/)9-3!53/)0)K3!F!+3-!A(0<'%@!B%/0%-(%@![&%E)-</@!$)-</@!$'%-0%93@!$3%+(%(@!C<(&+</@!D<7(E!F!$%&)(0%&)%!+3-!/)9-3!-(9%0)K3G!`%'3&(/!%'03/!.(!4<7(.%.!&('%0)K%!5&3.<+(-!<-%!4).&%0%+),-!.(!'%!5%&(.!)-0(&-%!.('!9&%-3!.(!53'(-!!'3!J<(!.);)+<'0%!/<!0&%/'%.3!%!'%!%07,/;(&%G!!a%!0(75(&%0<&%!78E)7%!0)(-(!<-%!)-;'<(-+)%!(/0%.6/0)+%7(-0(!/)9-);)+%0)K%!!PPTR!F!.(!/)9-3!53/)0)K3!(-!'%!')1(&%+),-!F!5&(/(-+)%!.(!53'(-@!/31&(!03.3!(-!'3/!+%/3! .(! A(0<'%@! B%/0%-(%@! ='(%@! $)-</@! $'%-0%93@! $3(%+(%(@! C<(&+</@! D<7(E! F!$%&)(0%&)%G! B3-! ('! 7)/73! -)K('! .(! /)9-);)+%-+)%! 5(&3! +3-! /)9-3! -(9%0)K3@! '%!0(75(&%0<&%!/(!+3&&('%+)3-(/!(/0%.6/0)+%7(-0(!+3-!('!53'(-!.(!?'-</!F![&%E)-</G!!! a
! "SO!
edeL@!'%!+3&&('%+),-!&(/<'0%-0(!(/!/)9-);)+%0)K%! %'! PPT! F! +3-! /)9-3! 53/)0)K3! +3-! A(0<'%@! B%/0%-(%@! $)-</@! $'%-0%93@!$'%0%-</@!$3%+(%(@!C<(&+</@!$%&)(0%&)%!F!D<7(E@!7)(-0&%/!J<(!-(9%0)K%!+3-!?'-</@!='(%!F![&%E)-</G!!!a%!+3&&('%+),-!.(!'%!+3-+(-0&%+),-!.(!53'(-!+3-!('!K)(-03!(-!.)&(++),-!eLdU!5&(/(-0%!K%'3&(/!/)9-);)+%0)K3/!F53/)0)K3/!5%&%!'3/!0)53/!53'6-)+3/!?'-</@!$%&)(0%&)%!F! [&%E)-</@! F! -(9%0)K3/5%&%! A(0<'%@! B%/0%-(%@! ='(%@! $)-</@! $'%-0%93@! $3%+(%(@!C<(&+</!F!D<7(EG!!!a3/!K)(-03/!(-!.)&(++),-!UdUf!/(!+3&&('%+)3-%!(/0%.6/0)+%7(-0(!NPPTR!F!+3-!/)9-3!53/)0)K3!+3-! '3/!K%'3&(/!.(!+3-+(-0&%+),-!.(!53'(-!.(![&%E)-</!F!+3-!/)9-3!-(9%0)K3!+3-!'3/!0)53/!53'6-)+3/!A(0<'%@!B%/0%-(%@!$'%-0%93@!$3%+(%(!F!D<7(EG!!!a3/!K)(-03/!5&3+(.(-0(/!.('!.(-37)-%.3!+<%&03!+<%.&%-0(!N.)&(++),-!efdeb(!73.3!9(-(&%'!/(!5<(.(-!(/0%1'(+(&!.3/!0)53/!.(!
! "S"!
+3753&0%7)(-03/G!$3&!<-%!5%&0(!%J<(''3/! 0)53/!53'6-)+3/!J<(!/(!K(-!1(-(;)+)%.3/!53&! %'03/! K%'3&(/! .(! ''<K)%! F! 4<7(.%.! N?'-</! F! [&%E)-</R! F! ('! &(/03@! J<(! /(! K(-!)-;'<).3/!53&!K%'3&(/!%'03/!.(!0(75(&%0<&%/!F!.(!-I7(&3!.(!43&%/!/3'G!!
7%$*())(-'!*$!)1')$'.%+)(-'!*$!41#$'!)1'!61*$#12!*$!%$&%$2(-'!6/#.(#('$+#!! g-%! K(*! ''(K%.3! %! +%13! 5%&%! +%.%! 0)53! 53'6-)+3! <-! %-8')/)/! .(! +3&&('%+),-!(/0%.6/0)+3! (-0&(! '%/! K%&)%1'(/! 7(0(3&3',9)+%/! F! '3/! K%'3&(/! .(! +3-+(-0&%+),-!53'6-)+%!/(! )-0(-0,! ''(K%&!%!+%13!<-!73.('3!5&(.)+0)K3!.(!.)+4%/!+3-+(-0&%+)3-(/!53&! 7(.)3! .(! &(9&(/)3-(/! ')-(%'(/@! </%-.3! '%/! .3/! 3! 0&(/! K%&)%1'(/! 78/!/)9-);)+%0)K%/! (-! +%.%! +%/3G! a3/! 73.('3/! .(! &(9&(/),-! ')-(%'! 5&353&+)3-%&3-!K%'3&(/!5&(.)+0)K3/!J<(!/3'3!(-!+%/3/!5<-0<%'(/!53.&6%-!<0)')*%&/(!5%&%!).(-0);)+%&!'3/!737(-03/!.(!&)(/93!.(!%'(&9)%!G!!
7%$*())(-'!*$!)1')$'.%+)(-'!*$!41#$'!)1'!%$*$2!'$/%1'+#$2!+%.(8()(+#$2!! g-3!.(! '3/!312(0)K3/!.(!(/0(!0&%1%23!(&%!53.(&!310(-(&!K%'3&(/!5&(.)+0)K3/!.(!'%/!+3-+(-0&%+)3-(/!.(!'3/!0)53/!53'6-)+3/!(/0<.)%.3/!+3-!'%!;)-%').%.!.(!53.(&!(/0%1'(+(&! <-! /)/0(7%! .(! %'(&0%! /%-)0%&)%@! ;<-.%7(-0%'! 5%&%! 5&(K(-)&! '%!/)-037%03'396%! +3-3+).%! +373! 53')-3/)/! (-! 5%+)(-0(/! +3-! %'(&9)%/! %'! 53'(-! 3!5&31'(7%/! &(/5)&%03&)3/G! b(1).3! %! J<(! (-! '3/! 5&3+(/3/! %(&31)3',9)+3/! N.(!5&3.<++),-@! ')1(&%+),-@! 0&%-/53&0(! F! .(53/)+),-! .('! 53'(-R! 5&(/(-0%-! <-%! %'0%!K%&)%1)').%.!.(1).3!%!5&3+(/3/!)-0&6-/(+3/!.(!'%!5&35)%!5'%-0%!F(E0&6-/(+3/!+373!'%!7(0(3&3'396%! NJ<(! (2(&+(! <-%! 9&%-! )-;'<(-+)%! (-! '%! ')1(&%+),-! F! 0&%-/53&0(! (-! ('!%)&(R! '3/! 7:03.3/! (75'(%.3/! 4%/0%! %43&%! N&(9&(/)3-(/! ')-(%'(/@! /(&)(/!0(753&%'(/hR! %! 7(-<.3! /(! (-+<(-0&%-! +3-! .);)+<'0%.(/! 5%&%! 310(-(&! 1<(-3/!5&3-,/0)+3/G!$%&%!(/0(!;)-!/(!4%!.(/%&&3''%.3!<-!7:03.3!1)3)-;3&780)+3!1%/%.3/!(-!('(7(-03/!.(! )-0(')9(-+)%%&0);)+)%'@!+3-+&(0%7(-0(!.)/(M%-.3!<-!/)/0(7%!.(!&(.(/!-(<&3-%'(/%&0);)+)%'(/! NZ%FV)-@! "WW\R! a%/! &(.(/! -(<&3-%'(/! %&0);)+)%'(/! 4%-! /).3!(75'(%.%/@!%'+%-*%-.3!&(/<'0%.3//%0)/;%+03&)3/!5%&%!('!(/0<.)3!.(!/(&)(/!+')780)+%/!Ni%-9! j! C)@! "WWYR@! 5%&%5&3-,/0)+3/! 7(0(3&3',9)+3/! +373! 5&(.)++),-! .(!0(75(&%0<&%!NZ%F%0)!jU4F&1%-F@!"WW#R!3!.(!+%-0).%.!.(!5&(+)5)0%+),-!Nk<')93l/V)!j!A%&&3/@!OPP\RG!
! "SS!
L-! 5%')-3'396%! 0%71):-! (E)/0(-! 0&%1%23/! .3-.(! /(! (75('%-! ?ee! 5%&%!310(-(&! K%'3&(/! 5&(.)+0)K3/! .(! +3-+(-0&%+)3-(/! 53'6-)+%/! N?*-%&0(! (0! %'G! "WW#X!B%/0(''%-3d^:-.(*! (0! %'G! "WWYX! `3<V%-0/)/! (0! %'G! "WOWRG! Z%1)0<%'7(-0(! (/03/!0&%1%23/!/(!+)M(-!%!<-!/3'3!0)53!53'6-)+3!ND3.&69<(*dD%23@!"WOWX!$<+@!"WO"RG!L-!(/0(!0&%1%23!/(!4%!+3-/(9<).3!)75'(7(-0%&!<-!/)/0(7%!;<-+)3-%'@!;8+)'!F!&%*3-%1'(7(-0(!/(-+)''3!.(!%5')+%&!/)9<)(-.3!<-!7)/73!5%0&,-!5%&%!03.3/!'3/!0)53/!53'6-)+3/G!aa3/!K%'3&(/!5&(.)+0)K3/!/(!310)(-(-!5%&%!'3/!%M3/!"WWP!F!"WOWG!!U(!4%!''(K%.3!%!+%13!<-%!5&<(1%!5%&%!&(%;)&7%&!('!+3&&(+03!;<-+)3-%7)(-03!.('!/)/0(7%@!(75'(%-.3!+373!K%').%+),-!.%03/!F%!<0)')*%.3/!(-!('!(-0&(-%7)(-03@!310(-):-.3/(!&(/<'0%.3/!/%0)/;%+03&)3/G!!a
! "S]!





• %&'! ()*! '&'+,*'-.! )+! /)01.-.! 233#4"525! 6)! 7'! )&8.&90'-.! :;)! +.6! .&8)! 9,/.6!/.+1&,8.6! )+)<,-.6! /'0'! )69)! 90'='>.! ?!"#$%&' ()*$"+&' ,+%*+#)+&' @+)'8)')&' -.#$%&'
-"+#*+/0&' -"+*+#$%&' A.'8)')&' 1$)23$%&' 4$5)6' B! -+2.)*+2.+C! +,=)0'&! ,D/.09'&9)6!8'&9,-'-)6!-)!/.+)&!'! +'!'9DE6F)0'!-)! +'!8,;-'-!-)!@;0)&6)G!:;)! 9,)&)&!;&!/'/)+!90'68)&-)&9'+!)&!)+!-)6'00.++.!-)!/0.8)6.6!'+H0<,8.6!:;)!/;)-)&!8.&++)('0!<0'()6!/0.=+)D'6!-)!6'+;-I!
• J'! ('0,'8,E&! ,&9)0'&;'+! -)! +'6! 8.&8)&90'8,.&)6! -)! /.+)&! -;0'&9)! )+! /)01.-.! 6)!8'0'89)0,*'! /.0! ;&'! <0'&! ('0,'=,+,-'-I! K&! 9.-.! 8'6.! /'0)8)! -,69,&<;,06)! /.0! ;&'!/'09)!;&!<0;/.!-)!L0=.+)6!:;)!6)!0,<)&!/.0!;&!/'90E&!-)!8.D/.09'D,)&9.!818+,8.G!'+9)0&'&-.! 'M.6! .0,)&9'-'6! '+! 80)8,D,)&9.! B! .90.6! 'M.6! -)-,8'-.6! '! +'!0)/0.-;88,E&G! +.! :;)! 6;/.&)! 'M.6! 8.&! '+9'6! 8.&8)&90'8,.&)6! /.+1&,8'6! 'M.6! 8.&!('+.0)6!DL6!='>.6!?!"#$%G!()*$"+&'7")+'0'1$)23$%CI!
• KN,69)!;&'!9)&-)&8,'!7'8,'!;&!';D)&9.!-)!+'!8'&9,-'-!-)!/.+)&!)&!+'!'9DE6F)0'!:;)!6)!7'8)!DL6!)(,-)&9)!/'0'!+.6!8'6.6!-)!-"+*+#$%!B!1$)23$%I!
• K+!8.D/.09'D,)&9.!,&90'-,'0,.!-)!+'!8.&8)&90'8,E&!-)!/.+)&!-)!+.6!-,F)0)&9)6!9,/.6!/.+1&,8.6! )69;-,'-.6! ,&-,8'! :;)! -)! F.0D'! <)&)0'+! )+! /.+)&! '+8'&*'! ('+.0)6! DL6!)+)('-.6!-)6-)!/0,D)0'!7'69'!O+9,D'!7.0'!-)!+'!9'0-)G!B!DL6!='>.6!)&!+'6!7.0'6!-)!D'-0;<'-'I!
•
• R)=,-.!'!+'!<0'&!('0,'=,+,-'-!-)6-)!)+!/;&9.!-)!(,69'!=,.+E<,8.!B!'!+'!-)/)&-)&8,'!8.&! +'! D)9).0.+.<1'G! +.6! DH9.-.6! D'9)DL9,8.6! 8+L6,8.6! )D/+)'-.6! /'0'! +'!/0)-,88,E&!-)!8.&8)&90'8,.&)6!-)!/.+)&!6)!)&8;)&90'&!'!D)&;-.!8.&!-,F,8;+9'-)6!/'0'!.=9)&)0!=;)&.6!/0.&E69,8.6I!
• S)! 7'! -)6'00.++'-.! ;&! DH9.-.! =,.,&F.0DL9,8.! F;&-'D)&9'-.! )&! )+)D)&9.6! -)!,&9)+,<)&8,'!'09,F,8,'+G!)&!8.&80)9.!,D/+)D)&9'&-.!;&!6,69)D'!-)!0)-)6!&);0.&'+)6!'09,F,8,'+)6G! /'0'! .=9)&)0! ('+.0)6! /0)-,89,(.6! -)! 8.&8)&90'8,.&)6! /.+1&,8'6! -)!F.0D'!<)&)0'+!'!9.-.6!+.6!9,/.6!/.+1&,8.6!'&'+,*'-.6!)&!)69)!90'='>.I!
! "#T!
• K+! DH9.-.! /0./;)69.! ;9,+,*'! 8.D.! ('0,'=+)6! )+! -1'! -)+! 8'+)&-'0,.! >;+,'&.G! +'!/0)8,/,9'8,E&G! +'!7;D)-'-G! +'6!7.0'6!-)! 6.+! B! +'! 8.&8)&90'8,E&!/.+1&,8'!-)!;&!-1'!/'0'!/0./.08,.&'0!('+.0)6!/0)-,89,(.6!-)!+'!8.&8)&90'8,E&!-)!/.+)&!8.&!7'69'!90)6!-1'6!-)!'&9)+'8,E&I!
• K+! '&L+,6,6!-)! +'!=.&-'-!-)! +'6!/0)-,88,.&)6! 6)!7'! ++)('-.!'! 8'=.!)&! 9H0D,&.6!-)!8.)F,8,)&9)! -)! +,&)'+,-'-! U"! )&90)! ('+.0)6! /0)-,87.6! B! 0)'+)6G! B! 8.D/'0'&-.! 6,!6;/)0'! 8,)09.6! ('+.0)6! ;D=0'+! 8'0'89)0169,8.6! /'0'! 8'-'! 9,/.! /.+1&,8.I! S)! 7'&!.=9)&,-.! 0)6;+9'-.6! 6'9,6F'89.0,.6!/'0'! +'!/0)-,88,E&!'! 90)6!-1'6!/'0'!)+!/.+)&!-)!





%&'(')*+! ,-.! ('/0'12'13+! *-.! 2%4%1)+! &-! 5$6678! (9:;<=9><?9@A! <AB! C;<A?9D9E<?9@A! @D!F9GEHIJ@==KA!<==KGLKA:!B9GKE?=M!@A!<9GI:<NJ=9AL!D9=?KG:-!%==KGLM+!OPQ!O6#IRS$-!%)T%//UV3+! W-X-! 5$67R8! ,;>>M! /K?! 0HK@GM! 9A! YKB9E<=! )9<LA@:9:-! !"""# $%&'(&)*+,'(# ,'#
(-(*./(0#/&'#&'1#)-2.%'.*+)(0!$R5"8Q!"RSI"RO-!%V1%+! Y-! Z-! Z%0*+! Y-(-.! V3T'/V%/+! Y-V-! 5$667<8-! %=A;:! <AB! 2K?;=<! J@==KA! E@A?KA?! 9A! ?HK!<?N@:JHKGK! @D! /<A?9<L@! BK! &@NJ@:?K=<+! U@G?HI[K:?! /J<9A! 5$66PI$66O8-!
3.%,2+,4,5+&!$#Q!$POI$#S-!!%V1%+! Y-! Z-.! 1*)1V3\']I1%Z*+! ,-! Z-.! ,'1U^U)']I3*U]^T']+! Y-Y! Z%0*+! (-! 5"S$S8!%9GF@GAK! J@==KA! @D! @GA<NKA?<=! ?GKK! :JKE9K:! 9A! ?HK! U[! @D! /J<9A-! ! "'6+%,'/.'*&4#
7,'+*,%+'5#&'1#3((.((/.'*0!$_P5$I#8!_ORI__O!%V1%+! Y-! Z-.! 1*)1V3\']I1%Z*.! ,-Z-.! ,'1U^U)']I3*U]^T']+! Y-.! /'VZ*+! &-.! 'T(V1%I1'U)\'T'/+! 2-.! 3\0V`11']I2\/0VTT*+! Y-.! %21'\+! V-.! X`1']I/^U&a']+! '-.!!*TV('V1%+! '-.! 1'&V*+! Y-.! Y*1%T'/+! Z-! b! Y\c*]I1*)1d3\']+! %-,-! 5"S$"8!&=<B@:J@G9;N! <9GF@GAK! :J@GK! 9AE9BKAEK! 9A! ?HK! KAe9G@ANKA?<=! C;<=9?M! @D! ?HK!VFKG9<A!XKA9A:;=<-!8%&'&+!O#5#8Q!"6PIPS#-!%V1%+!Y-Z-.!)*X%]*+!%-!b!1*)1d3\']+!,-Z-! 5$667F8-!%KG@J<=9A@=@Lf<!KA!3<=9E9<Q!':?<E9gA!BK!/<A?9<L@!BK!&@NJ@:?K=<!5$66OI$66R8-!9,4.*:'#;.&+!PQ!__I7S-!%V1%+! Y-Z-.! 1*)1V3\']I1%Z*+! ,-Z-.! &%/01*+! Y-.! Z%0*+! (-! 5"SS68! &H<G<E?KG9><?9@A! @D!&@JG9A;:! :J@GK:! 9A! ?HK!U[!@D! ?HK! VFKG9<A!XKA9A:;=<-! VBKA?9D9E<?9@A! <AB! E@;A?! 9A!<KG@F9@=@L9E<=!:<NJ=K:-!<%-=*,5&/+.0#7-),4,5+.!PS5$8Q!O_IRR!%V1%+! Y-Z-.! 1*)1V3\']I1%Z*+! ,-Z-.! ,'1U^U)']I3*U]^T']+! Y-.! /'VZ*+! &-.! 'T(V1%I1'U)\'T'/+! 2-.! %21'\+! V-.! 3\0V`111']-2\/0VTT*+! Y-.! X`1']I/^U&a']+! '-.!*TV('V1%+!Y-.! 1'&V*+!Y-.! 0*1Y*+! 1-.!Y*1%T'/+! Z-! 5"S$P8! /J<?9<=! <AB! ?KNJ@G<=!B9:?G9F;?9@A! @D! %=?KGA<G9<! :J@GK:! 9A! ?HK! VFKG9<A! XKA9A:;=<! <?N@:JHKGK+! <AB!NK?K@G@=@L9E<=! GK=<?9@A:H9J:Q! $66PI"SS6-! !'*.%'&*+,'&4# >,?%'&4# ,@# 7.*.,%,4,5-+!O_5"8+!"ORI"_#-!%V1%+!Y-Z-.!1*)1V3\']I1%Z*+!,-Z-.! Z%0*+!(-! 5"SS78!#_!<AA;<=! GKE@GB:!@D!<==KGLKA9E! D;AL9!:J@GKQ! XGKB9E?9eK! N@BK=:! DG@N! ?HK! U[! VFKG9<A! XKA9A:;=<-! 3''&4(# ,@# 35%+)?4*?%.#
&'1#.'6+%,'/.'*&4#/.1+)+'.#$O5$8!6$I67-!%T2%+!,-! 5$66_8-!&<G<E?KG9><E9gA!J@=fA9E<!BK! =<! <?Ng:DKG<!BK!3G<A<B<-Q!1K=<E9gA! E@A! =<:!e<G9<F=K:!NK?K@G@=gL9E<:!M!N@BK=@:!JGKB9E?9e@:!BK! =@:! ?hi@AK:!Nh:!<=KGLgLKA@:-!
$.(+(#A,)*,%&4-!\A9eKG:9B<B!BK!3G<A<B<-!%TY%3\'1+! Y-.! 1*Z%/+! 0-V-.! 1*)1d3\']I1%Z*+! Z-,-.! %V1%+! Y-Z-! 5"S$"8! %9GF@GAK! D;AL<=!:;EEK::9@A! 9A! <! G9EK! D9K=B! @D! &;F<-! "?%,=.&'# >,?%'&4# ,@# B4&'*# B&*C,4,5-+! $PP5"8Q!#_PI#7"-!%U)'1/'U+! /-! 0a-! 5$67S8! VAD=;KAEK! @D! E=9N<?9E! e<G9<?9@A! @A! J@==KA! :K<:@A! :KeKG9?M! 9A!j9ABIJ@==9A<?KB!?GK::!<AB!HKGF:-!8%&'&!$6+!#_IO"-!%U)'1/'U+!0-!5$66$8!%!N@BK=!?@!JGKB9E?! ?HK!FKL9AA9AL!@D! ?HK!J@==KA!:K<:@A-!8%&'&0!PSQ!"R6I"_O-!%1'U%/+!T.!3*U]^T']!)'!T%!&\'/0%+!&-.!0%2%1`/+!Z-Y-.!V3T'/V%/+!V-.!Z%0*+!(-.!Y'U)']+!Z-! 5$66R8! /KA:9F9=9><E9gA! E;?hAK<! <! Jg=KAK:! KA! J<E9KA?K:! <DKE?@:! BK!G9A@E@Ak;A?9e9?9:I<:N<! KA! =<! J@F=<E9gA! BK! *;GKA:K! KA! K=! <l@! $66#I$66O-!
B%,)..1+'5(#,@#*C.#D(*#"?%,=.&'#E-/=,(+,#,'#3.%,2+,4,5-#<3FGH-!/<A?9<L@-!%1Vc*+!m-!b!/^V]+!&!5$66R8!&@=@A9><?9@A!<AB!BK?KG9@G<?9@A!JG@EK::!9A!1@N<A!N@G?<G:!FM!EM<A@F<E?KG9<+!<=L<K!<AB!=9EHKA:-!3.%,2+,4,5+&+!$"Q6I$7-!!%/01%4+! 3-.!!"#!$%&'(I1%Z*+! ,-! Z-.! ,'11'V1*IT%3'+! Z-%-.! ,'1U^U)']I3*U]^T']+!Y-.!Z%0*+! (-.! Y'Z\0*+! Z-! &-! 5"S$S8! 0HK! ;:K! @D! <G?9D9E9<=! AK;G<=! AK?j@Gn:! ?@! D@GKE<:?!F9@=@L9E<=!<?N@:JHKG9E!<==KGLKA:!@G!J<?H@LKA:!@A=M!<:!%=?KGA<G9<!:J@GK:-!>,?%'&4#,@#
"'6+%,'/.'*&4#7,'+*,%+'5!$"5$$8Q!"$#OI"$O"-!%0WVU/*U+! a-! b! T%1//*U+! W-! 5$66S8-! %! ?KA! MK<G:! GKE@GB! @D! ?HK! <GF@GK<=! J@==KA! 9A!/?@EnH@=N+!/jKBKA-!8%&'&+!"6Q!""6I"P_-!%]U%10'+! Z-T-.! 2'UV0']! /^U&a']+! Z-! Y-.! UV'0*! T\3VT)'+! )-.! TVU%1'/! ,'1U^U)']+!
! "#"!
)-.)d%]! )'! T%! 3\%1)V%+! &-.! %T2%! /^U&a']+! ,-! 5"SS_8-! ,@GKE<:?9AL! <9GF@GAK!J@==KA! E@AEKA?G<?9@A! ?9NK! :KG9K:! j9?H! AK;G<=! <AB! AK;G@ID;>>M! N@BK=:-! "I=.%*#
E-(*./(#J+*C#3==4+)&*+,'(!P"Q!$"$7o$""O-!2%1U'/+! &-.! X%&a'&*+! ,-.! T%U)\40+! Z-.! a\+! ,-.! X*10U*4+! Z-! 5"SS$8! 0HK! KDDKE?! @D!?KNJKG<?;GK+! GK=<?9eK! H;N9B9?M! <AB! G<9AD<==! @A! <9GF@GAK! G<LjKKB! J@==KA!E@AEKA?G<?9@A:-!3.%,2+,4,5+&!$_Q!R$oR7-!2'TY*U0'+! Z-.! 1*\1'+! Z-Y-! b! Y%1&a+! m-! 5$6678! %KG@F9@=@LM! @D! (9L@+! U@G?HI[K:?KGA!/J<9AQ!%?N@:JHKG9E!J@==KA!:JKE?G;N!<AB!<AA;<=!BMA<N9E:!@D!?HK!N@:?!9NJ@G?<A?!?<i<+!<AB!?HK9G!E=9A9E<=!9NJ@G?<AEK!D@G!<==KGLMK#3.%,2+,4,59<+!$#Q!$OOI$RP-!2'1331'U+! 2-.! UVT//*U+! /! b! 2*p0aV\/+! 3-! 5$66O8! )9;GA<=! e<G9<?9@A:! @D! <9GF@GAK! F9GH!J@==KA!<?!:@NK!:9?K:!9A!/jKBKA-!8%&'&+!P#Q!"O$I"O6-!21V&aV+! '-.! ,1'U3\'TTV+! 3-.! YVU&V31\&&V+! 3-.! ,*1U%&V%1V+! Y-.! ,'11%U0V+! ,-! b!1*Y%U*+! 2-! 5$66O8-! 09NK! =9An<LK:! FK?jKKA! J@==9A<?9@A! @A:K?:! @D! B9DDKGKA?! ?<i<!@eKG!<A!$$IMK<G!JKG9@B!9A!XKG;L9<+!&KA?G<=!V?<=M-!3.%,2+,4,5+&+!$$Q!O_IR$-!21VU3,'T0+! 2-.! 'U3/01qY+! V-.! UVT//*U21VU3,'T0+! /-! 5$67"8! %A! Ke<=;<?9@A! @D! :@NK!N@BK=:! ?@!JGKB9E?! <9GF@GAK!J@==KA! E@AEKA?G<?9@A! DG@N!NK?K@G@=@L9E<=! E@AB9?9@A:!9A!/?@EnH@=N+!/jKBKA-!8%&'&!"$QO6IR#-!2\13*/!,-! 5$66$8-!Xg=KAK:!M!NKB9@!<NF9KA?KQ! :KA:9F9=9><E9@AK:!J@=fA9E<:!KA!%AB<=;Ef<-!XG@EKKB9AL:!mm!YKK?9AL!@D!?HK!%:@E9<E9gA!BK!%=KGLg=@L@:!K!VAN;Ag=@L@:!BK=!/;G-!a;K=e<.$P#I$#$-!2\11+! Y-T-.! 'Y2'1TVU[+! Z-! &-.! 01'\[+! 1-.! &a'U3]+! /.! X'%1&']+! U-'-.! <AB! ?HK! V/%%&!XH<:K! *AK! /?;BM! 3G@;J-! 5"SSP8-! X@==KA! E@;A?:! 9A! GK=<?9@A! ?@! ?HK! JGKe<=KAEK! @D!<==KGL9E!GH9A@E@Ak;AE?9e9?9:+!<:?HN<!<AB!<?@J9E!KE>KN<!9A!?HK!VA?KGA<?9@A<=!/?;BM!@D!%:?HN<!<AB!%==KGL9K:!9A!&H9=BH@@B!5V/%%&8-!<4+'#"I=#344.%5-!PPQ!$R_Oo$R7S-!&%T%2*]*+! 2-.! )-! 2%12'1! M! ,-! X*T*! 5"SS$8-! X;G9D9E<?9@A! <AB! EH<G<E?KG9><?9@A! @D! ?HK!N<9A!<==KGLKA!@D!X=<A?<L@!=<AEK@=<?<!J@==KA+!X=<!=!$-!&=9A-!'iJ-!%==KGLM-!"Q!P""IPPS-!&%U)%\+! X-.! 0*Y^/+! &-.! 3*U]^T']! YVU'1*+! ,-Z-.! Y*1%T'/+! Z-! b! X`1']! 0'TT*+! %-Y-!5$6678-!%KG@F9@=@Lf<!KA!%AB<=;Ef<Q!':?<E9gA!BK!/Ke9==<-!5$66OI$6678-!9,4.*:'#;.&+!PQ!#$I##-!&%11'0'1*!%Ud2%11*+!X-.!/-!Z\/0'!XV&rU.!,-!3%1&d%!3*U]^T'].!X-!%TT*]%!3rY'].!1-!X`1']!3VY`U'].!Z-!2T%U&*!&%1Y*U%.!&-1'VU%1'/!0'U.!Z-!(V&'U0'!/'11%U*!M!*-! 2%/&*U'/! 5"SSO8-! Xg=KAK:! <=KGLsA9E@:! M! J@=9A@:9:! KA! =<! E9;B<B! BK!2;GL@:-!
34.%5,4K#!//?',4K#<4+'-!"SQ!6SI6#-!&%/0'TT%U*IY`U)']+!Y-.!%V1%+!Y-!Z-.!V3T'/V%/+!V-.!Z%0*+!(-.!3*U]^T']IY%U0'V3%+![-!5"SSO8!%G?9D9E9<=!AK;G<=!AK?j@Gn:!<:!<!;:KD;=!?@@=!?@!JGKB9E?!?HK!G9:n!=KeK=!@D!2K?;=<!J@==KA!9A!?HK!<9G-!!'*K#>K#9+,/.*.,%,4K!#6Q!P$SoP$R!&a%X%11*+! %-! 5$66$8! Y<J<! J@=fA9E@! BK! %AB<=;Ef<! 5Ys?@B@! e@=;Ns?G9E@8-! 3)*&(# LL#
;.?'+M'#3!EN;K!a;K=e<-!$SPI$$R-!&a'U+!%-.!T'\U3+!Y-0-.!)%*\W+!a-!5"SSP8!%JJ=9E<?9@A!@D!AK;G<=!AK?j@Gn:!?@!<A!KNKGL9AL!D9A<AE9<=!N<GnK?Q!D@GKE<:?9AL!<AB!?G<B9AL!?HK!0<9j<A!/?@En-!<,/=?*K#O=.%K#;.(-!PSQ!6S$I6"P-!&a'U+! a-4-.! &a'U3+! 0-&-.! YVU+! )-V-.! ,V/&a'1+! 3-[-.! [\+! 4-! Y-! 5$6668! XGKB9E?9@A! @D!0<EG@=9N;:!2=@@B!TKeK=:!FM!\:9AL!?HK!UK;G<=!UK?j@Gn!j9?H!3KAK?9E!%=L@G9?HN!9A!T9eKG!0G<A:J=<A?<?9@A!X<?9KA?:!$C.%&=K#A%?5#7,'+*K#PDQ!OSIOR-!&a\U+!/-.!WVY+!/-a-!5"SS#8!)<?<!N9A9AL!D@G!D9A<AE9<=!JGKB9E?9@A!<AB!?G<B9ALQ!<JJ=9E<?9@A!?@!:9AL=K!<AB!N;=?9J=K!N<GnK?:-!"I=.%*#E-(*K#3==4-!"R!5"SS#8!$P$I$P6-!&*Y0*V/+! X-! %U)! Y%U)1V*TV+! X-! 5$66_8! X@==KA! E<J?;GK! NKB9<Q! <! E@NJ<G<?9eK! :?;BM-!
3.%,2+,4,5+&+!$PQ!$#6I$O#-!!&*1)'U+!Z-!b!YVTTVU30*U+![-!5$6668-!%!:?;BM!@D!Q?.%)?(!J@==KA!9A!?HK!)KGFM!<GK<+!\W-!
3.%,2+,4,5+&+!$OQ!"6IP_-!!&*1U,*1)+!&-%-.!,*\U0%VU+!)-[-!b!2\11+!1-3-! 5$66S8-! VL'IF9AB9AL!JG@?K9A:! DG@N!J9AK!5B+'?(#%&1+&*&! )-)@A8!J@==KAQ! Ke9BKAEK! D@G! EG@::GK<E?9e9?M!j9?H! GMKLG<::! 5R,4+?/#
=.%.''.8-!!'*K#3%)C#344.%5-#3==4K#!//?',4,-+!6PQ!#$IRS-!&*11%)*!U'31VUV+! %.! %1V%U*+! 1-.! )'T2*U*+! 3-.! '22TV+! %-.! t\%3TV%+! %-.! %1*22%+! )-!
! "#P!
5$66"8!VAE9BKAEK!@D!:KA:9?9:<?9@A!?@!?HK!J@==KA!@D!\G?9E<EK<K!5X<G9K?<G9<8+!X@<EK<K!<AB! *=K<EK<K! 5*=K<! K;G@JK<8! <AB! J@==KA! G<9A! 9A! T9L;G9<! 5V?<=M8-! %KG@F9@=@L9<! 7Q!POOIPO7!&*11V3%U+! 2-[-.! Y%4*+! X-1-.! Z%Y%TV+! ,-! 5$66_8! %JJ=9E<?9@A! @D! <! UK;G<=! UK?j@Gn! D@G!3KA?<N9E9A! &@AEKA?G<?9@A! XGKB9E?9@A! 9A! <! 3KAKG<=! a@:J9?<=! X@J;=<?9@A-! $C.%&=K#
A%?5#7,'+*K!$6Q!"OI"7-!&*0*/I4^c']+! 0-1.! 1*)1d3\']I1%Z*+! ,-Z-.! X`1']I3*U]^T']+! %-.! %V1%+! Y-Z-.! Z%0*+! (-!5"S$P8! t;<=9?M! E@A?G@=! 9A! <KG@F9@=@LMQ! E@NJ<G9:@A! B9DDKGKA?! :=9BK! GK<B9AL!NK?H@B:-!3.%,2+,4,5+&+!"65$8+!$I$$-!&*0*/I4%c']-!0-!1-.!!"#!$%&'(I1%Z*+!,-!Z-.!Z%0*+!Y-!(-!5"SS#8!/H@G?I?KGN!JGKB9E?9@A!@D!2K?;=<! <9GF@GAK! J@==KA! E@AEKA?G<?9@A! 9A! (9L@! 5U[! /J<9A8! ;:9AL! =@L9:?9E! <BB9?9eK!N@BK=:!<AB!J<G?9<==M!=9AK<G!N@BK=:-!!'*K#>K#9+,/.*.,%,4-!#7Q!$_6o$7O-!!"#$%$&'+! 3-.! /XV'W/Y%+! -,! 0a-! Y-.! TV&&%1)V+! 3-.! !"#$%+! /-.! 1\//*+! Y-.! W*U0*\I,VTV+!W!-5$6678!X@==KAIGK=<?KB!<==KGLM!9A!';G@JK-!344.%5-+!OPQ!OR_IO_7-!)u%Y%0*+!3-.!/XV'W/Y%+!,-!0-!Y-!5$66"8!';G@JK<A!<==KGLKA9E!J@==KA!?MJK:-!%KG@F9@=@L9<!75P8Q!##_I#OS-!)u%Y%0*+!3-.!/XV'W/Y%+!,-!0-!Y-5$66S8!%==KGLKA9E!J@==KA!9A!';G@JK-!8%&'&+!PSQ!R_I_S-!)'! TVU%1'/! ,'1U^U)']+! &-! 5"SS_8-! %Ah=9:9:! BK=! J@=KA! <=KGLgLKA@! KA! =<! <?Ng:DKG<! BK!3G<A<B<Q! Ke@=;E9gA! BK! =<:! E@AEKA?G<E9@AK:! J@=fA9E<:+! <E?9e9B<B! <=KGLsA9E<! K!9AE9BKAE9<! KA! =<! J@F=<E9gA! <?gJ9E<-! 0K:9:! )@E?@G<=-! \A9eKG:9B<B! BK! 3G<A<B<+!3G<A<B<-!)'0%U)0+! Y-! M! U-! U*T%1)! 5$66$8-! %==KGLKA9E! J@==KA! <AB! J@==9A@:9:! 9A! 2K=L9;N-! 'AQ!)u%N<?@+!3.!,-0H-Y-!/J9Kn:N<!M!/-!2@A9A9!5'B:-8-!%==KGLKA9E!X@==KA!<AB!X@==9A@:9:!9A!';G@JK-!2=<njK==!/E9KA?9D9E!X;F=9E<?9@A:+!*iD@GB-!J-!$#$I$#P-!)'0%U)0+! Y-.! U*T%1)+! U-! 5$66R8! 0HK! 2K=L9<A! X@==KA! /KGe9EKQ! 9ANKB9<?K! <AB! B9GKE?!9AD@GN<?9@A!?@!H<M!DKeKG!:;DDKGKG:-!3.%,2+,4,5+&!$"Q!$6_I"SS-!)a%1+! (-.! /0'VU+! 1-! 5$66_8! VA?K==9LKA?! )KE9:9@A! /;JJ@G?! YK?H@B:Q! 0HK! /E9KAEK! @D!WA@j=KBLK-!\JJKG!/<BB=K!19eKG-!UKj!ZKG:KM-!XGKA?9EKIa<==-!)a%1+!(-.!/0'VU+!1-!5$66_8-!/KeKA!NK?H@B:!D@G!?G<A:D@GN9AL!E@GJ@G<?K!B<?<!9A?@!F;:9AK::!9A?K==9LKAEK-!XGKA?9EK!a<==-!)d%]!)'!T%!3\%1)V%+!&-!5$66O8-!%KG@F9@=@Lf<!BK!%AB<=;Ef<+!K=!==<A?sA+!X=<A?<L@-!1'%-!$Q!"PI"#-#)*&%YX*!,'1U^U)']+!/-! 5"SS78-!':?;B9@!<KG@F9@=gL9E@!BK! =<! E@:?<!@G9KA?<=!BK!Yh=<L<!5:;G!BK!':J<l<8!K!9AE9BKAE9<!BK!=<:!K:J@G<:!DvAL9E<:!KA!K=!9A?KG9@G!BK!=<!&;Ke<!BK!UKGk<-!0K:9:!)@E?@G<=-!\A9eKG:9B<B!BK!Yh=<L<-!)*YVU3\']+! '-! 5$66R8! T@AL! B9:?<AEK! B9:JKG:<=! @D! <&''&2+(! J@==KA! DG@N! Y@G@EE@! ?@!:@;?HKGA! /J<9A-! %KG@F9@=@LM! <A! <;i9=9<GM! ?@@=! @D! D@GKA:9E! :E9KAEK:-! E.),'1# !'*.%'&*+,'&4#
<,?%(.#,@#316&').1#&.%,2+,4,5--!UKj!4@Gn-!\/%-!)*YVU3\']+! '-! 3%T^U+! &-.! (VTT%Y%U)*/+! ,-'-.! VU,%U0'+! ,-! 5$66"8! H<AB=9AL! <AB!Ke<=;<?9@A!@D!?HK!B<?<!DG@N!?HK!<KG@F9@=@L9E<=:<NJ=9AL-!7,',5%&@+&(#;"3+!$Q!$I$7-!)*YVU3\']+! '-.! Z\2'1%+! Z-! T-.! 3%T^U+! &-! 5$67#8! B,4.'# &4.%5M5.',# 1.# <M%1,2&K!X;F=9E<E9@AK:!BK=!Y@A?K!BK!X9KB<B!M!&<k<!BK!%H@GG@:!BK!1@AB<-!&gGB@F<-!)*YdU3\']+! 1-! 5$66_8-! ':?;B9@! BK=! E@A?KA9B@! J@=fA9E@! BK! =<! <?Ng:DKG<! BK! /<A?9<L@! BK!&@NJ@:?K=<-!0K:9:!BK!T9EKAE9<?;G<-!\A9eKG:9B<B!BK!/<A?9<L@-!)*X%]*+! %-.! a'1('/+! Y-! b! %V1%+! Y-Z-.! 5"SS"8-! %KG@J<=9A@=@Lf<! KA! 3<=9E9<Q! ':?<E9gA! BK!/<A?9<L@!BK!&@NJ@:?K=<!5"SSSI"SS$8K#9,4.*:'#;K<+!_Q!$76I$6#-!)*X%]*+! Y-! %-! 5"SS$8! (<G9<E9gA! K:?<E9@A<=! M! N@BK=@:! JGKB9E?9e@:! BK! J@=KA! M! K:J@G<:!<KG@<=KGLsA9E@:! KA! /<A?9<L@! BK! &@NJ@:?K=<-! 0K:9:! B@E?@G<=-! \A9eKG:9B<B! @D!/<A?9<L@!BK!&@NJ@:?K=<-!'W'2*Y+! %-.! ('/0'12'13+! *-.! aZ'TY1**/+! Y-! 5$66R8! )K?KE?9@A! <AB! C;<A?9D9E<?9@A! @D!<9GF@GAK! F9GEH! J@==KA! <==KGLKA:! @A! X(),! NKNFG<AK:! FM! 9NN;A@F=@??9AL! <AB!EHKN9=;N9A9:EKAEK-!8%&'&+!POQ!$$PI$$7-!'TI3a%]%T4+! 3-.! 'TI3a%]%T4+! X-.! T%1//*U+! W! b! UVT/*U+! /-! 5$66P8! &@NJ<G9:@A! @D!<9GF@GAK!J@==KA!LG<9A:! 9A!a;BB9ALK!<AB!/?@EnH@=N+!/jKBKA-!3.%,2+,4,5+&+! 6Q!OPI
! "##!
R_-!'Y2'1TVU+!ZQ!Y\TTVU/+!Z-!&*1)'U+!Z-.!YVTTVU30*U+![-.!21**W'+!Y-.!/%(%3'+!Y.!Z*U'/+!/-!5$66_8-!0HK!?GKAB!@D!K<G=9KG!29GEH!J@==KA!:K<:@A:!9A!?HK!\-W-!%!F9@?9E!GK:J@A:K!?@!EH<ALK:!9A!jK<?HKG!E@AB9?9@A:-!8%&'&+!PRQ!"6IPP-!'Y2'1TVU+! Z-.! /%(%3'+! Y-! b! [**)Y%U+! 1-! 5$66P8-! %AA;<=! e<G9<?9@A:! 9A! ?HK!E@AEKA?G<?9@A:!@D!9.*?44&!J@==KA! 9A! ?HK!T@AB@A!<GK<+!$6R$I$66S-!8%&'&+!"6+!PS$IPS6-!'Y2'1TVU+! Z-.! /YV0a+! Y-.! &T*/'+! 1-.! %)%Y/I31**Y+! 2-! 5"SS_8! &H<ALK:! 9A! ?HK! J@==KA!:K<:@A:! @D! ?HK! K<G=M! D=@jKG9AL! ?GKK:! %=A;:! :JJ-! <AB! &@GM=;:! :JJ-! 9A![@GEK:?KG+!\A9?KB!W9ALB@N+!$66RI"SSO-! !'*.%'&*+,'&4#>,?%'&4#,@#9+,/.*.,%,4,5-#O$5P8Q!$7$I$6$!'U1Vt\'+!'-.!&V/0'1rI2%adY%+!%-.!2%10*T*Y`+!2-.!%T*U/*+!1-!.!/%U!YV3\'TIY*U&dU!Y-! Y-.! 2%101%+! Z-.! Y%10dU']+! %-! 5"SS"8! X=<?<A;:! <EKG9D@=9! J@==9A@:9:! <AB! D@@B!<==KGLM-!344.%5-!O_5#8QPO$IPRS-!'1)0Y%U+!3-!5$6R68!a<ABF@@n!@D!X<=MA@=@LM-'B-!Y;A:nL<<GB-!&@JKAH<LKA-!,%'31V+! W-! %U)! V('1/'U+! Z-! 5$6_O8-! 0Ki?F@@n! @D! X@==KA! %A<=M:9:-! 2=<EnjK==! /E9KA?9D9E!X;F=9E<?9@A:+!*iD@GB+!"6O-!!,'*!21V0*+!,-.!3%TVU)*!2*UVTT%+!X-%-.3%1&d%!1*)1d3\']+!1-!.!3rY']!0*11VZ*/+!'-.!,'1U^U)']!Y%10dU']+!,-!.!,'1U^U)']IX%&a'&*+!1-!M!!)'TV&%)*!3%TT'3*+!%-!5$6678-!Xg=KAK:!<=KGLsA9E@:!KA!&9;B<B!1K<=Q!%KG@F9@=@Lf<!K!9AE9BKAE9<!E=fA9E<-!;.6K#34.%5,4K#!'/?',4K#<4+'-!$P!5"8Q!_6I7O!,'1U^U)']!&%T)%/+!'-.!/[%U/*U+!Y-.!X1%()%+!Z-.!['T/a+!X-.!4\U3VU3'1+!Z-!b!1'')+!&-! 5$6768-! VNN;A@EHKN9E<=! BKN@A:?G<?9@A! @D! GKB! @<n! J@==KA! <KG@<==KGLKA:!@;?:9BK!?HK!@<n!J@==9A<?9@A!:K<:@A-!8%&'&+!"7Q!"SOI"S6-!,'1U^U)']I&%T)%/+!'-.!2%U)'T'+!'-!*-.!)\UU'00'+!/-!T-.!/[%U/*U+!Y-!&-.!4!1'')+!&-!'-!5$66"8!1MK!LG<::!EG@::IGK<E?9AL!<==KGLKA:! 9A! =K<eK:! DG@N!:KeKA!B9DDKGKA?!LG<::!:JKE9K:-!3G<A<+!P$Q!$O_I$O6-!,'1U^U)']I3*U]^T']+! )-.! 1*)1V3\']I1%Z*+! ,-! Z-.! 3*U]^T']IX%11%)*+! ]-.!(%T'U&V%I2%11'1%+! 1-Y-.! Z%0*+! (-.! Y*1'U*I31%\+! /-! 5"S$$8! )9DDKGKAEK:! 9A!<?N@:JHKG9E!KN9::9@A:!@D!X@<EK<K!J@==KA!<AB!T@=!J!$!<==KGLKA-!3.%,2+,4,5+&+!"_5#8+!PS$IPS6-!,'1U^U)']I3*U]^T']+!Y-.! '/&\1')*+!*.!1*)1V3\']I1%Z*+! ,-! Z-.!%V1%+!Y-Z-.! Z%0*+!(-!5"S$$8! XGKB9E?9@A! @D! LG<JK! JG@B;E?9@A! FM! LG<JKe9AK! E;=?9e<G! 3@BK==@! @A! A@G?HIjK:?!/J<9A-!$C.#>,?%'&4#,@#35%+)?4*?%.#E)+.').!$#65R8+!_"OI_PR-!,'1U^U)']I3*U]^T']+! Y-.! 1*)1V3\']I1%Z*+! ,-! Z-.! Z%0*+! (-.! '/&\1')*+! *-.! %V1%+!Y-Z-5"S$$8! ':?9N<?9@A! @D! M9K=B! wT@;GK9G<w! e<G9K?M! j9?H! <A! <KG@F9@=@L9E<=! <AB!JHKA@=@L9E<=!N@BK=-!8%&'&+!OS5$8Q!RPI_"-!,'1U^U)']I3*U]^T']+!Y-.!1*)1V3\']I1%Z*+!,-Z-.!Z%0*+!(-.!%V1%+!Y-Z-!5"SS68!VAE9BKAEK!@D! D;AL<=:! 9A! <! e9AKM<GB! @D! ?HK! BKA@N9A<?9@A! @D! @G9L9A! G9FK9G@! 5*;GKA:KIA@G?HIjK:?KGA!/J<9A8-!3''&4(#,@# #35%+)?4*?%&4#&'1##"'6+%,'/.'*&4#7.1+)+'.-! $R5"8Q!"RPI"_$-!,'1U^U)']I3*U]^T']+! Y-.! 1*)1V3\']I1%Z*+! ,-Z-.! Z%0*+! (-.! %V1%+! Y-Z-.! 1V2'V1*+! a-.!*TV('V1%+! Y-.! %21'\+! V-! 5"S$"8! ,@GKE<:?9AL! %1VY%! N@BK=:! D@G! <?N@:JHKG9E!e9AKM<GB! J<?H@LKA:! 9A! 3<=9E9<! <AB! U@G?HKGA! X@G?;L<=Q! 2@?GM?9:! E9AKGK<! :J@GK:-!
3''&4(#,@#35%+)?4*?%&4#&'1#"'6+%,'/.'*&4#7.1+)+'.+!$65"8Q"OOI"R"!,'11'V1*!+!Y-!b!,*U0%U!+!Z-!5$67#8-!':?;B9@!M!E@NKA?<G9@!BK!=<:!K:?<E9@AK:!%?=hA?9E<:!M!&<A?hFG9E<:! E@:?KG<:K# 3)*&(# L!S# <,'5K# T&)K# 1.# 4&# E,)K# "(=K# 1.# 34.%5K# .# !'/?',45K#
<4+'+)KQ!O$IOR-!,'11'V1*+! Y-.! %-! )*X%]*! M! Y-Z-! %V1%! 5"SS"8-! VAE9BKAEK! @D! J@==9A@:9:! 9A! ?HK! E9?M! @D! %!&@G;l<Q!&@GGK=<?9@A!j9?H!%KG@F9@=@L9E<=!)<?<-!Z-!VAeK:?-!%==KGL@=-!&=9A-!VNN;A@=-!$"!5"8Q!$"#I$"6-!,*1U%&V%1V+! Y-+! XV'1*UV+! T-+! *1T%U)V+! ,-+! 1*Y%U*+! 2-! 5"SS"8-! %! AKj! <JJG@<EH! ?@!E@A:9BKGKG! ?HK! J@==KA! e<G9<F=K! 9A! D@GKE<:?9AL! M9K=B! N@BK=:-! "),',/+)# 9,*&'-+!ORQRRI_S-!
! "#O!
,*1U%&V%1V+! Y-+! 1*Y%!"#$ %&#$ '()*!$ +&#$ ,!"#$%#&&$'( $)'( "*+,U3\']+! '-! 5"SSS8-!%KG@J<=MA@=@L9E<=! <AB! JHKA@=@L9E<=! :?;BM! 9A! ?j@! B9DDKGKA?! YKB9!"##$%"$%& '()*"&!"#!$%&'(")*+!&,-.!/01&!0)&2#"34/!&,56!7819&B4&'*#9+,(-(*./(+!$P#Q$66I"S#-!,*\U0%VU+!)-[-!M!&*1U,*1)+!&-%-!5$66$8-!%KG@F9@=@LM!<AB!<==KGLKA9E9?M!@D!B+'?(#%&1+&*&!J@==KA!9A!UKj!]K=<AB-!8%&'&-!PSQ!_$I_O-!,1%UWT%U)+!%-![-!5$66$8!%KG@F9@=@LM!9A!NKB9E9AK-!3G<A<+!PSQ!$6-"P-!,1''Y%U+!3-T-!5$66P8-!X9AK!J@==KA!<==KGLM!9A!U@G?HKGA!%G9>@A<-!3''K#344.%5-0!_SQ!#6$I#6O-!,1'V+!0-!5$66_8-!X@==KA!B9:?G9F;?9@A!<?!H9LH!K=Ke<?9@A!9A!/j9?>KG=<ABQ!'e9BKAEK!D@G!NKB9;N!G<ALK!?G<A:J@G?-!8%&'&+!PRQ!P#IP7-!,1'V+!0-.!0*11V&'TTV+!1-.!X''0'1/+!%-!b![x0a1V&a+!2-!5$66O8-!0HK!GK=<?9@A:H9J!FK?jKKA!<9GF@GAK!J@==KA!B9:?G9F;?9@A!<AB! ?HK! DGKC;KAEM!@D! :JKE9D9E!J@==KA!:KA:9?9><?9@A!<?!?j@!E=9N<?9E<==M!B9DDKGKA?!=@E<?9@A:!9A!/j9?>KG=<AB-!3.%,2+,4,5:&+!$$Q!"R6I"_P-!,1'U3\'TTV!3+!0')'/&aVUV!'+!('1*U'/V!,!b!21V&&aV!'-# 5"SS"8-#%9GF@GAK!J9AK!5X9A;:!:JJ-8!J@==KA!9A!?HK!<?N@:JHKGK!@D!XKG;L9<!5&KA?G<=!V?<=M8Q!2KH<e9@;G!@D!J@==9A<?9@A!9A!?HK!?j@!=<:?!BKE<BK:-!3.%,2+,4,5+&+!$7Q!""PI""7-!,1'U3\'TTV+! 3-! 5$6678-! 0HK! E@A?G9F;?9@A! @D! <KG@F9@=@LM! ?@! <LG9E;=?;GK-! 3.%,2+,4,5+&+!$#Q6OI$SS-!,1'U3\'TTV+!3-.!0')'/&aVUV+!'-.!%U)1'\00V+!1-.!,'11%U0V+!,-!5$6678!(@=;NK!EH<ALK:!9A!%=BKG!J@==KA!B;G9AL!B@GN<AEM-!B&4.,.),4,5-#,@#3@%+)&+!"RQ!P_IOS-!3%T^U+! &-! %U)! )*YVU3\']I(VT&a'/+! '-! 5$66_8-! 0HK! E<J?;GK! NKB9<! 9A! <KG@F9@=@L9E<=!:<NJ=9AL-!3.%,2+,4,5+&+$PQ!$OOI$RS-!3%T^U+! &-.! &%1Vc%U*/+! X-.! %T&^]%1+! X-!b!)*YdU3\']+! '-! 5"SS_8!7&'?&4#1.#)&4+1&1#-#
5.(*+M'#1.#4&#;.1#.(=&U,4&#1.#3.%,2+,4,5:&-!/KGe9E9@!BK!J;F=9E<E9@AK:-!\A9eKG:9B<B!BK!&gGB@F<-J!R$-!3%T^U+! &-.! 0*1Y*+! 1-.! &\'(%/+! Z-.! VU,%U0'+! ,-! b! )*YdU3\']+! '-! 5$66$8-! 0HK@GK?9E<=!B<9=M!e<G9<?9@A!J<??KGA:!@D!<9GF@GAK!J@==KA!9A!?HK!/@;?HIjK:?!@D!/J<9A-!8%&'&+!PSQ!"S$I"S6-!3%1&V%!3*U]%T']+!Y-!5$6668!X@=9A@:9:+!;A<!KADKGNKB<B!KA!<;NKA?@-!;"3+!OQ!$PI$R-!3%1&d%!*10d]+!Z-&-.!X-!&*/Y'/!Y%10dU!M!%-!TrX']I%/\U/*T*!5$66O8-!YK=@A!:KA:9?9e9?M!:H<GK:!<==KGLKA:!j9?H!X=<A?<L@!<AB!LG<::!J@==KA:-!344.%5-K!OSQ!"R6I"_P-!3'TT'1I2'1U/0'VU+! &-! 5$66R8! %KG@F9@=@LM! 9A! ?HK! JGKeKA?9@A! @D! <==KGLM-! <4+'+)&4#
&==4+)&*+,'(#,@#&.%,2+,4,5-!R6I_O-!3'Y%U+! /-.! 2V'U'U/0*&W+! '-.! )*\1/%0+! 1-! 5$66"8! UK;G<=! UK?j@Gn:! <AB! ?HK!29<:y(<G9<AEK!)9=KNN<-!T.?%&4#<,/=?*-!#5$8+$IO7!3*U]^T']IYVU'1*+! ,-Z-.! V3T'/V%/+! V-.! Z%0*+! (-.! %V1%+!Y-Z-.! &%U)%\+! X-.!Y*1%T'/+! Z-! b!0*Y^/+! &-! 5$667<8-! /?;BM! @D! ?HK! J@==KA! KN9::9@A:! @D! \G?9E<EK<K+! X=<A?<L9A<EK<K!<AB!X@<EK<K!<?!D9eK!:9?K:!9A!jK:?KGA!/J<9A-!3.%,2+,4,5+&+!$#Q!$$_I$"6!3*U]^T']+!,-Z-! 5$66P8-!&<=KAB<G9@!J@=fA9E@!BK!a;K=e<!M!:;!GK=<E9gA!E@A! =<!J@=9A@:9:!M! =<!<LG9E;=?;G<-!$.(+(#A,)*,%&4-!\A9eKG:9B<B!BK!/Ke9==<-!3*12\/aVU%+! %-%-! b! X%TVU/W%+! W-! %-! 5$6668! 29@BK?KG9@G<?9eK! JG@EK::! @A! L=<::Q!KiJKG9NKA?<=!JG@@D!@D!?HK!G@=K!@D! D;AL9!<AB!EM<A@F<E?KG9<-!3.%,2+,4,5+&0!$OQ!$7PI$6$-!3*1'+!&-!b!&\/0*(V&+!%-!5"SS#8!&<A!jK!JGKeKA?!<==KGLMz!344.%5-!O6Q!$O$I$R$-!3r1U4+!1-!T-!b!)\0WV'[V&]+!Z-!5$6678!VA!=9e9AL!G@@N:!@EE;J9KB!FM!E9L<GK??K!:N@nKG:!<AB!A@AI:N@nKG:!9A!/@:A@j9KE+!\JJKG!/9=K:9<+!X@=<AB-!3.%,2+,4,5+&0!$#Q!"POI"P6-!31%U0!/YV0a+!'-!5$67#8-!/<NJ=9AL!<AB!VBKA?9DM9AL!%==KGLKA9E!X@==KA!<AB!Y@=B:-!(@=;NK!V!M!VV-!2=Kj:?@AK!XGK::-!0Ki<:-!31%U0! /YV0a+! '-! 5$66S8-! /<NJ=9AL! <AB! VBKA?9DM9AL! %==KGLKA9E! X@==KA! <AB! Y@=B:-!2=Kj:?@AK!XGK::-!0Ki<:!31'3*14+!X-!a-!5$6_P8!Y9EG@F9@=@LM!@D!?HK!<?N@:JHKGK-!TK@A<GB!a9==!2@@n-!T@AB@A-!31'3*14+! X-! a-! 5$6_P8-! 0HK! Y9EG@F9@=@LM! @D! ?HK! %?N@:JHKGK-! 'B-! TK@A<GB! a9==-!X=MN@;A?H-!3\0V'11']+! Y-! b! U%(%11*+! X-! 5$6678-! %KG@F9@=@Lf<! KA! Y<BG9BQ! ':?<E9gA! &9;B<B!\A9eKG:9?<G9<-!9,4.*:'#;.&+!PQ!7OI77-!
! "#R!
3\0V`11']+!Y-.!/%`U]+!&-.!&'1(V3rU+!X-.!%T&^]%1-!X-.!)*X%]*+!%-.!1\d]+!T-.!01V3*+!Y-!Y-.!(%T'U&V%+!1-!M!('U)1'TT+!Y-!5$6668-!&@NJ<G<?9eK!:?;BM!@D! ?HK!JGK:KAEK!@D!<KG@J@==KA!DG@N!X=<A?<L@!:J-!<?!:KeKG<=!=@E<?9@A:!9A!/J<9A-!B,4.'!$SQ!$$$I$""-!a%11V/+!Y-&-!b!3'1Y%U+!)-,-!5$67O8-!0HK!9AE9BKAEK!@D!J9AK!J@==KA!GK<E?9e9?M!9A!<A!<==KGL9E!<?@J9E!J@J;=<?9@A-!3''K#344.%5-+!OOQ!R_7IR_6-!a%4%0V+! Y.! /aV1(%U4+! 4-! 5"SS_8! %G?9D9E9<=! UK;G<=! UK?j@Gn! %JJG@<EH! D@G! /H@G?! 0KGN!T@<B!,@GKE<:?9AL!D@G!V==<N!1KL9@A-!VA?-!Z-!'=KE?G-!&@NJ;?-!/M:?-!'AL!$5"8Q!$"$I$"O-!a%4'W+! 2-.! (%U3'TV/0%+! T-.! X%/0*1'+! %-.! /X'11+! [-.! (%T'U0%+! X-.! (10%T%+! /-.!UV')'12'13'1+! (-.! 0[%1)*/]+! %-.! W1%,0+! )-.! (%T'U0%+! 1-! 5$6678!Y@=KE;=<G!<AB!9NN;A@=@L9E!EH<G<E?KG9><?9@A!@D!<!H9LH=M!EG@::IGK<E?9eK!?j@!',IH<AB!E<=E9;NIF9AB9AL!<=BKG!J@==KA!<==KGLKA+!%=A!L!#Q!:?G;E?;G<=!F<:9:!D@G!E<=E9;N!N@B;=<?KB!VLI'!GKE@LA9?9@A-#$C.#>,?%'&4#,@#!//?',4,5-!$R$Q!_SP$I_SP6!a%4WVU+!/-!5"SS78!UK;G<=!UK?j@Gn:Q!<!E@NJGKHKA:9eK!D@;AB<?9@A-!XGKA?9EK!a<==-!\/%!a'22+!)-!5"SS"8!0HK!@GL<A9><?9@A!@D!FKH<e9@;G-!X:MEH@=@LM!XGK::-!UKj!KB9?9@A-!a'&a0IUV'T/'U+! 1-! 5$6678! %JJ=9E<?9@A:! @D! E@;A?KGJG@J<L<?9@A! AK?j@Gn:-! UK;G<=!UK?j@Gn:!$Q!$P$I$P6-!aZ'TY1**/+!Y-!5$66$8!'e9BKAEK!@D! =@ALIB9:?<AEK!?G<A:J@G?!@D!9.*?44&!J@==KA-!3G<A<+!PSQ!"$OI""7-!a4)'+! a-! %-! %?N@:JHKG9E! J@==KA! <AB! :J@GK:! 9A! GK=<?9@A! ?@! <==KGLM-!<4+'#344.%5-! $6_".! "Q!$O"I$_6-!V&W*(V&+! Y-! b! 0aVU2%\)*U+! Y-! 5$66$8-! %==KGLKA9E! :9LA9D9E<AEK! @D! ,<L<EK<K! J@==KAK# !'#
AV3/&*,#8K0# E=+.W(/&#XK$CK7K#Y#9,'+'+# EK# Z.1([K#344.%5.'+)#=,44.'#&'1#=,44+',(+(# +'#
"?%,=.K#G\]D^\K#OI@,%B-!V3T'/V%/+! V-!1*)1d3\']I1%Z*+!,-! Z-.!Y`U)']+! Z-! ! 5"SS_8!2KH<e9@G!@D!X=<?<A;:!H9:J<A9E<!X@==KA+! <A! VNJ@G?<A?! /JG9AL! %KG@<==KGLKA! 9A! U@G?HjK:?KGA! /J<9A! Z! VAeK:?9L!%==KGL@=-!&=9A-!VNN;A@=-!$_5P8Q!$#OI$OR-!V]&*+! Z-.! T%)'1*+! Y-! b! /^'U]! )'! 1V(%/+! &-! 5$6_"8-! ,=@G<! <=KGLgLKA<! BK! ':J<l<-!)9:?G9F;E9gA+! BK:EG9JE9gA! K! 9A?KGs:! NsB9E@I<=KGL@=gL9E@! BK! =<:! K:JKE9K:!GK:J@A:<F=K:!BK!:fABG@NK:!<=sGL9E@:-!%A<=K:!BK!=<!1K<=!%E<BKN9<!BK!,<GN<E9<+!PQ!O"SIO_S-!V]&*+!Z-.!T%)'1*+!Y-!/^']!)'!1V(%/+!&-!5$6_"8-!,=@G<!<=KGLgLKA<!KA!':J<l<-!)9:?G9F;E9gA+!BK:EG9JE9gA! K! 9A?KGs:! NsB9E@I<=KGL@=gL9E@! BK! =<:! K:JKE9K:! GK:J@A:<F=K:! BK!:fABG@NK:!<=sGL9E@:-!%A<=-!1K<=!%E<B-!U<E- ,-!PQ!O"SIO_S-!Z{3'1+! /-! 5$66O8! B4&'*# !1.'*+@+)&*+,'0# $&I,',/-0# 344.%5+)# <%,((];.&)*+,'(! VAQ! /XV'W/Y%+!,0a-.! )*YdU3\']+! '-.! ,1'U3\'TTV+! 3-.! 'Y2'1TVU+! Z-! .! Z{3'1+! /-! 5'B:8Q! <,?%(.#
3((.(/.'*#,@#&+%2,%'.#=,44.'#),').'*%&*+,'(-!TK9BKA!5a@=<AB<8-!Z{3'1+!/-!M!a*1%W+!,-!5$66$8-!%==KGLKA9E!J@==KA!<AB!J@==9A@:9:!9A!%;:?G9<-!'AQ!)u%N<?@+!3.!,-0H-Y-+! /J9Kn:N<! M! /-! 2@A9A9! 5'B:8-! %==KGLKA9E! X@==KA! <AB! X@==9A@:9:! 9A! ';G@JK-!2=<njK==!/E9KA?9D9E!X;F=9E<?9@A:+!*iD@GB-!J-!$P_I$#S-!Z{3'1+! /-.! /XV'W/Y%+! ,-0a-! b! U*T%1)+! U-! 5$66$8! ,=;E?;<?9@A:! <AB! ?GKAB:! 9A! <9GF@GAK!E@AEKA?G<?9@A:!@D! :@NK!<F;AB<A?!J@==KA! ?MJK:+!N@A9?@GKB!<?!(9KAA<+!TK9BKA!<AB!2G;::K=:-!8%&'&+!PSQ!PS6IP$"-!Z%0*+!Y-(-.!1*)1V3\']I1%Z*+,-Z-.!/'VZ*+!Y-&-! 5"SSS8-!X9A;:!J@==KA! 9A! ?HK!<?N@:JHKGK!@D!(9L@!<AB!9?:!GK=<?9@A:H9J!?@!NK?K@G@=@L9E<=!D<E?@G:-!!'*K#>K#7.*.,%,4-+!#PQ$#_I$OP-!!Z%0*+!(-.!)*X%]*+!%-.!1*)1V3\']I1%Z*+!,-!Z-!5"SS#8!'Ae9G@ANKA?<=!D<E?@G:!<DDKE?9AL!?HK!:?<G?!@D!J@==KA!:K<:@A!<AB!E@AEKA?G<?9@A:!@D!<9GF@GAK!%=A;:!J@==KA!9A!?j@!=@E<=9?9K:!@D!3<=9E9<!5U[!/J<9A8-!3''#35%+)K#"'6+%,'K#7.1-!$$Q!POo##-!Z%0*+! (-.! 1*)1d3\']I1%Z*+! ,-Z-.! 3*U]^T']IX%11%)*+! ]-.! 'T(V1%I1'U)\'T'/+! 2-.!Y*1'U*I31%\+! /-+! ('3%IY%1%4+! %-.! ,'1U^U)']I3*U]^T']+! )-.! %/0\1V%/+! Z-!%-.! /\^1']I&'1('1%+! Y-! 5"S$S8-! )K?KE?9@A! @D! <9GF@GAK! X<G! k! $! <AB! X<G! k! "!<==KGLKA:! 9A! GK=<?9@A! ?@! \G?9E<EK<K! J@==KA! E@;A?:! 9A! B9DDKGKA?! F9@E=9N<?9E! <GK<:-!!
3''&4(#,@#344.%5-0#3(*C/&#&'1#!//?',4,5-0#$SO5$8!OSIOR-!Z%0*+!(-.!1*)1V3\']I1%Z*+!,-Z-.!/'VZ*+!Y-!&-.!%V1%+!Y-Z-!5"SS68!X@<EK<K!J@==KA!9A!3<=9E9<!5U-[-! /J<9A8Q! EH<G<E?KG9:<?9@A! <AB! GKEKA?! ?GKAB:! 9A! <?N@:JHKG9E! J@==KA! :K<:@A-!
! "#_!
!'*.%'&*+,'&4#>,?%'&4#,@#9+,/.*.,%,4,5-!OP5#8Q!PPPIP##-!Z%0*+! (-.! 1*)1V3\']I1%Z*+! ,-Z-Q! Y`U)']+! Z-! %U)! %V1%+! Y-Z-! 5"SS"8! XHKA@=@L9E<=!FKH<e9@;G! @D! t;KGE;:! 9A! *;GKA:K! 5U[! /J<9A8! <AB! 9?:! GK=<?9@A:H9J! j9?H! ?HK!<?N@:JHKG9E!J@==KA!:K<:@A-!>,?%'&4#,@#9+,/.*.,%,4,5-!#R+!$_RI$7#-!W'1/0'U+![-.!X-3-!(*U![%aT!M!Y-!)'2'TV&!5$66$8-!%==KGLKA9E!J@==KA!<AB!J@==9A@:9:! 9A![K:?KGA!3KGN<AM!'AQ!)u%N<?@+!3.!,-0H-Y-+!/J9Kn:N<!M!/-+!2@A9A9!5'B:-8-!%==KGLKA9E!X@==KA! <AB!X@==9A@:9:! 9A! ';G@JK-! 2=<njK==! /E9KA?9D9E! X;F=9E<?9@A:+!*iD@GB-! J-! $R#I$RR-!W*1Y\0^W+!%-!b!*/01*T\&W^+!Y-3-!5$66"8-!/KG@=@L9E<=!JG@JKG?9K:!@D!?HK!J@==KA!JG@?K9A:!9A!:@NK!t;KGE;:!:JKE9K:-!29@=@L9<!52G<?9:=<e<8-!#_Q!"7$I"7O-!W\TV3*[/WV! 1-! Z-! b! 2%11*/+! %-! X-! 5$6678! T@E<=9>KB! XGKE9J9?<?9@A! ,@GKE<:?:! DG@N! <!U;NKG9E<=![K<?HKG! XGKB9E?9@A!Y@BK=!\:9AL!%G?9D9E9<=!UK;G<=!UK?j@Gn:-!_.&*C.%#
&'1#X,%.)&(*+'5!$PQ!$$6#I$"S#!W\U]+!)-!5$66$8!&H<AAK=!<::9LANKA?!D@G!EK==;=<G!G<B9@!;:9AL!AK;G<=!AK?j@Gn:!!"""#$KS.CK#
$.)C',=-!#S5$8Q$77I$6P!T%&'4+!Z-!b!Y&&%10U'4+!%-!5$66#8!%KG@F9@=@LM!<AB!<LG9E;=?;GK-!8%&'&+!PPQRO-!T%1'//'+! ,-.! T*U3*+! T-! 1-.! /%\TV+! Y-! T-.! )'! ]*00V+! 1-.! ,V*1V0*+! %-! 5$66"8! 0HK!GK=<?9@A:H9J:! FK?jKKA! ?HK! E@AEKA?G<?9@A:! @D! <9GF@GAK! J@==KA! <AB! <==KGL9E!:MNJ?@N:!9A!0G9K:?K!5U@G?HKGA!V?<=M8!9A!$676-!3.%,2+,4,5+&!75P8Q!P#OIP#7-!T%0*11'+! ,-! 5$6668-! )9DDKGKAEK:! FK?jKKA! <9GF@GAK! J@==KA! <AB! D=@jKG9AL! JHKA@=@LM! @D!;GF<A! ?GKK:! j9?H! GKDKGKAEK! ?@! JG@B;E?9@A+! B9:JKG:<=! <AB! 9A?KG<AA;<=! E=9N<?K!e<G9<F9=9?M-!3.%,2+,4,5+&+$OQ!$P$I$#$-!T'[V/+![-!a-.!(VU%4+!X-!4!]'U3'1+!(-!'-!5$67P8!%9GF@GAK!<AB!<==KGLKA9E!J@==KA!@D!U@G?H!%NKG9E<-!0HK!Z@HA:!a@Jn9A:!\A9eKG:-!XGK::-!"O#-!2<=?9N@GK-!T'[V/+![-a-.! (VU%4+! X-! b! ]'U3'1+! (-'-! 5$67P-8!3+%2,%'.#&'1#&44.%5.'+)#=,44.'#,@#T,%*C#
3/.%+)&-!0HK!Z@HA:!a@Jn9A:!\A9eKG:-!XGK::-!"O#-!2<=?9N@GK-!T'[V/+! [-a-.! (VU%4+! X-.! ]'U3'1+! (-'-! 5$67P8! %9GF@GAK! <AB! <==KGLKA9E! J@==KA! @D! U@G?H!%NKG9E<-!0HK!Z@HA:!a@Jn9A:!\A9eKG:9?M!XGK::-!2<=?9N@GK-!"O#-!!TVU%1'/! ,'1U^U)']+! &-! 5"SS_8! %Ah=9:9:! BK=! J@=KA! <=KGLgLKA@! KA! =<! <?Ng:DKG<! BK!3G<A<B<Q! Ke@=;E9gA! BK! =<:! E@AEKA?G<E9@AK:! J@=fA9E<:+! <E?9e9B<B! <=KGLsA9E<+! K!9AE9BKAE9<!KA!=<!J@F=<E9gA!<?gJ9E<-!0K:9:!)@E?@G<=-!\A9eKG:9B<B!BK!3G<A<B<-!T\t\'! Y%10dU']+! 0-! 5"SSP8! U;Ke<:! HKGG<N9KA?<:! KA! 9AeK:?9L<E9gA! BK! NKGE<B@:Q!K:JKE9<=!GKDKGKAE9<!<!GKBK:!AK;G@A<=K:!<J=9E<B<:!<=!NhGnK?9AL-!&9e9?<:-!Y<BG9B-!Y%W1%+!T-.!Z\a^/]+!Y-.!2*1/*/+!'-.!2`&]V+!1-!5"SS#8!YK?K@G@=@L9E<=!e<G9<F=K:!E@AAKE?KB!j9?H!<9GF@GAK!G<LjKKB!J@==KA!9A!/@;?HKGA!a;AL<GM!!'*#>#9+,/.*.,%,4!#6QP_o#_8-!Y%U)1V*TV+!X-.!%)1V%00V+!%-! 5"SS$8-!%KG@F9@=@LMQ! D;?;GK!E@;G:K!@D!<E?9@A-!3.%,2+,4,5+&!$_5$8Q!$I$S-!Y%t/**)%+! V-.!Y\a%YY%)+!1-W-.!a\%U3%!3-!a-+!1V,%%0+!%-! 5"SSO8!%JJ=9E<?9@A!@D!:@D?!E@NJ;?9AL!N@BK=:!?@!H@;G=M!jK<?HKG!<A<=M:9:!9A!:@;?HKGA!/<:n<?EHKj<A+!&<A<B<!
"'5K#3==4K#3%*+@K#!'*.4-!$7Q!$$Oo$"O-!Y%1&*/+!&-.!1*)1d3\']+!,-Z-.! T\U%+! V-.! Z%0*+!Y-(-!b!3*U]^T']+!1-! 5"SS$8-!X9AK!J@==KA!<KG@F9@=@LM!<AB!E=9A9E<=!:KA:9?9><?9@A!9A!U@G?HjK:?!/J<9A-!3''K#344.%5K#3(*C/&#!/K#
\`abG]cPK!YE&\TT*&a+![-/-.!XV00/+![-!5$6#P8K!%!=@L9E<=!E<=E;=;:!@D!?HK!9BK<:!9NN<AKA?!9A!AKGe@;:!<E?9e9?M+!9?44K#7&*CK#9+,!O5#8Q!$$OI$PP-!Y'TVU+! X.! &%/0VTT*+! *-! 5"SS_8! %A! 9A?K==9LKA?! HMFG9B! <JJG@<EH! D@G! 9AB;:?G9<=! C;<=9?M!E@A?G@=!E@NF9A9AL!AK;G<=!AK?j@Gn:+!D;>>M!=@L9E!<AB!DG<E?<=!?HK@GM-!!'@,%/K#E)+.').(!$__Q!$O#PI$OO_-!YV1%TT'/+! Z-! &-.! &%1%(%&%+! ,-.! 3\VTT`U+! ,-.! T*Y2%1)'1*+! Y-.! U'31*+! Z-! Y-! 5"SS"8!&G@::IGK<E?9e9?M!FK?jKKA!X=<?<A;:!J@==KA!<AB!eKLK?<F=K:-!344.%5--!O_5"8Q$#RI$#6-!!Y*U0/'11%0+!X!5$6OP<8-!'=!J@=KA!<?N@:DsG9E@!BK!2<GEK=@A<!V-!B?2+4)K#!'(*K#9+,4K#3=4+)K+!7Q!"S6I""$-!Y*U0/'11%0+!X!5$6OPF8-!T<!J@=9A@:9:!KA!&<A<G9<:-!7?(.,#<&'&%+,+!#OI#7Q!ROI$"6-!
! "#7!
Y**1'+! X-)-! %U)!['22+! Z-%-! 5$6_78!%A! V==;:?G<?KB! L;9BK! ?@! X@==KA!%A<=M:9:-! a@BBKG!b!/@;LH?@A-!T@AB@A-!$PP-!Y4'1/+! Z-! T-! b!['TT+! %-! )-! 5"SSP8! 1K:K<GEH! BK:9LA! <AB! :?<?9:?9E<=! <A<=M:9:-! "AB! KB9?9@A-!T<jGKAEK!'G=F<;N!%::@E9<?K:-!5ORPIOR#8!U'31VUV+!%-!&-!5$66"8!X@==KA:!<:!<==KGLKA:-!%KG@F9@=@L9<!7Q!6I$O-!UV'0*!T\3VT)'+!)-! 5"SS78-!':?;B9@!<KG@F9@=gL9E@!BK! =<!>@A<!E@:?KG<!BK! =<!JG@e9AE9<=!BK!3G<A<B<!5Y@?G9=8Q!Ke@=;E9gA!BK! =<:!E@AEKA?G<E9gA-!0K:9:!B@E?@G<=-!\A9eKG:9B<B!BK!3G<A<B<-!UVT//*U+!/-!b!X'1//*U+!/-!5$67$8!0GKK!J@==KA!:JKE?G<!9A!?HK!/?@EnH@=N!GKL9@A!5/jKBKA8+!$6_PI$67S-!8%&'&+!PSQ!OOPIOOR-!U*13%%1)+!Y-.! 1%(U+! *-.! X*\T/'U+! U-! 5"SSS8-! %! UK;G<=! UK?j@Gn:! D@G! Y@BK==9AL! <AB!&@A?G@=!@D!)MA<N9E!/M:?KN:+!/JG9ALKGI(KG=<L+!T@AB@A-!U*11V/IaVTT+!Z-!M!'Y2'1TVU+!Z-!5$66$8-!)9;GA<=!e<G9<?9@A:!@D!J@==KA!E@AEKA?G<?9@A!9A!?HK!<9G!@D!A@G?HIEKA?G<=!T@AB@A-!8%&'&+!PSQ!""6I"P#-!*3)'U+! '-&-.! 1%4U*1+! 3-/-.! a%4'/+! 3-(-.! T'[V/+! )-Y-.! a%VU'/+! Z-a-! 5$6_#8!7&'?&4# @,%#
(&/=4+'5#&+%2,%'.#=,44.'-!a<DAKG!XGK::+!UKj!4@Gn-!*1T%U)V+!,-+!1*Y%U*+!2-+!,*1U%&V%1V+!Y-!5"SSO8-!1K=<?9@A:H9J!FK?jKKA!J@==KA!KN9::9@A!<AB!DG;9?!9A!@=9eK!5*=K<!K;G@JK<!T-8!8%&'&+!##Q67I$SP-!*/(%0a+!X-!5$66$8-!%==KGLKA9E!X@==KA!<AB!X@==9A@:9:!9A!a;AL<GM-!)u%N<?@+!3.!,-0H-Y-+!/J9Kn:N<!M!/-!2@A9A9!5'B:-8-!%==KGLKA9E!X@==KA!<AB!X@==9A@:9:!9A!';G@JK-!2=<njK==!/E9KA?9D9E!X;F=9E<?9@A:+!*iD@GB-!J-!$_"I$_O-!X''0'1/+!%-3-!b! ]*TT'1+!a-! 5$6778-! T@AL! G<ALK! @D! ?G<A:J@G?! @D!<&(*&'.&#(&*+6&! J@==KA-!
8%&'&+!"_Q!"SPI"S_-!X'T01'+! 3-.! &'1&'%\IT%11V(%T+! Y-! 0-+! aV)'\m+! Y-.! %2%)V'+! Y-! 4! )%(V)+! 2-! 5$67_8!/E<AA9AL! <AB! ?G<A:N9::9@A! K=KE?G@A! N9EG@:E@JM! GK=<?KB! ?@! 9NN;A@EHKN9E<=!<A<=M:9:!@D!LG<::!J@==KA-!3G<A<!"RQ!$O7I$_S-!X'//V+! %-Y-! b! X\TWWVU'U-! X-5$66#8-! 0KNJ@G<=! <AB! :J<?9<=! e<G9<?9@A! @D! <9GF@GAK! /E@?:!J9AK!5X9A;:!:M=eK:?G9:8!J@==KA-!8%&'&+!PPQ!$O$I$O_-!X'00VZ*a*U+!Y-!b!T'('0VU+!'-!5$66_8-!%!E@NJ<G<?9eK!:?;BM!@D!E@A9DKG!J@==KA!<==KGLKA:K#
3.%,2+,4,5+&0!$PQ!"O6I"R_-!XV*01*[/W%+! W-.! W\2VWIW*Y%1+! %-! 5"S$"8! 0HK! KDDKE?! @D! NK?K@G@=@L9E<=! D<E?@G:! @A!<9GF@GAK!2K?;=<!J@==KA!E@AEKA?G<?9@A:!9A!T;F=9A!5X@=<AB8!3.%,2+,4,5+&!"75#8Q!#R_I#_6!XV*01*[/W%+! W14/04U%! 5"S$"8! ,@GKE<:?9AL! ?HK! X@<EK<K! J@==KA! :K<:@A! 9A! K<:?KGA!X@=<ABK#8%&'&!O$!5#8!"RPI"R6!!XV00/+! [-! 5$6#"8-! /@NK! @F:KGe<?9@A:! @A! ?HK! :9NJ=K! AK;G@A! E9GE;9?-! 2-! Y<?H-! 29@JHM:-!#5P8Q$"$I$"6-!XV0]\11%+!T-.!2'TT']%+!0-.!3V%YY%1V*TV+!Y-.!3V1%T)V+!Y-.!/2%1%3TV%+!3-.!/X'1%+3-!b!2V/0*UV+! ,-! 5$6668! Y9EG@F9<=! KAe9G@ANKA?<=! N@A9?@G9AL! @D! ?HK! GKDKE?@GM! 9A! ?HK!N@A<:?KGM!@D!/?<-!%AA<!9A!,@=9LA@!V?<=M-!3.%,2+,4,5+&+!$OQ!"SPI"S6-!X*X'/&\+! V-!3-! M!Y\1'/V%U+!)! 5$66$8-!%==KGLKA9E!J@==KA!<AB!J@==9A@:9:! 9A!1@N<A9<-!'AQ!)u%N<?@+!3.!,-0H-Y-!/J9Kn:N<!M!/-!2@A9A9!5'B:-8-!%==KGLKA9E!X@==KA!<AB!X@==9A@:9:!9A!';G@JK-!2=<njK==!/E9KA?9D9E!X;F=9E<?9@A:+!*iD@GB-!J-!$7_I$77-!X\U0+![-!5$6_R8-!0HK!U@G?HjK:?!';G@JK<A!X@==KA!,=@G<-!%N:?KGB<A-!0V-$#O-!X\U0+![-!b!&T%1W+!3-&-/-!5$67S8!0HK!U@G?HjK:?!';G@JK<A!X@==KA!,=@G<-!%N:?KGB<A-!0VV-!"RO-!X\U0+![-!b!&T%1W+!3-&-/-!5$67#8!0HK!U@G?HjK:?!';G@JK<A!X@==KA!,=@G<-!%N:?KGB<A-!0V(-!PR6-!X\U0+![-!b!&T%1W+!3-&-/-!5$66$8!0HK!U@G?HjK:?!';G@JK<A!X@==KA!,=@G<-!%N:?KGB<A-!0(V-!"_O-!X\U0+![-!2T%&WY*1'+/-!b!&T%1W+!3-&-/-!5$6778!0HK!U@G?HjK:?!';G@JK<A!X@==KA!,=@G<-!UK?HKG=<AB:-!$O#-!X\1('/+!)-!%\3\/0VU'+!3-Z-.!,V0]X%01V&W+!)-.!W%0]+T-&-.!T%Y%U0V%+!%-/-.YEU<N<G<+! Z-!5"SS$8! VAe9?<E9gA! <! =<! AK;G@E9KAE9<-! 'B-! YsB9E<! X<A<NKG9E<A<-! 2;KA@:! %9GK:!
! "#6!
5%GLKA?9A<8-!1%)a%W1V/aU%U+!(-1-.!Y*a%Y')+!%-!1-! 5"SSS8!UK;G<=!AK?j@Gn:! D@G! ?HK! 9BKA?9D9E<?9@A!<AB!E@A?G@=!@D!F=<:?!D;GA<EK!H@?!NK?<=!C;<=9?M!>K#B%,).((K#<,'*%-!$S!5"SSS8!OS6IO"#-!1%Y,Z*1)+!a-!5$66$8!%KG@<==KGLKA:!9A!U@Gj<M-!8%&'&+!PSQ!6$I6_-!1%U'%! %11*4*+! /-! 5"SS"8-! T=<A?sA+! X=<A?<L@-! 'AQ! (<=KG@! /<A?9<L@! %-! T-! M! %-! &<B<Hf<!3<GEf<!5'B:-8-!X@=9A@:9:Q!X@=KA!M!<=KGL9<-!Y1%!KB9E9@AK:+!/-!T-!':J<l<-!J-!_6I7"-!1%U0V*IT'a0VY{WV+! %-.! X'aW*U'U+! '-! b! 4TVX%U\T%+! '-! 5$66R8! X@==KA! <==KGL9E!:MNJ?@N:! 9A! ?HK! @DDI:K<:@A-! VAQ! ! %9G<+! Y-Z-.! Z<?@+! (-.VL=K<9<:+! V-b! 3<=hA+! &-!
B%,)..1+'5(#,@#*C.#<,/=,(*.4&#3.%,2+,4,5-!&%u6R-!!1'&V*+!Y-!5$66O8-!%Ah=9:9:!J@=fA9E@!BK!=<!<?Ng:DKG<!BK!Yh=<L<!5$66$I$66#8-!1K=<E9gA!E@A!=@:!J<GhNK?G@:!NK?K@G@=gL9E@:-!0K:9:!)@E?@G<=-!\A9eKG:9B<B!BK!Yh=<L<-!1'&V*+! Y-.! 1*)1V3\']I1%Z*+! ,-Z-.! Z%0*+! Y-(-.! 01V3*+! Y-Y.! &%2']\)*+! 2-! 5"SS68! 0HK!KDDKE?! @D! GKEKA?! E=9N<?9E! ?GKAB:! @A! \G?9E<EK<K! J@==9A<?9@A! 9A! ?j@! F9@E=9N<?9E<==M!B9DDKGKA?! <GK<:! 9A! ?HK! VFKG9<A! XKA9A:;=<Q! Y<=<L<! <AB! (9L@-! <4+/&*+)# <C&'5.!6_Q"$Oo""7-!1'33V%+! Z-%-.! U%\+! )-! /-.![%U3+! X-! 4-! 5$67P8! )9<LA@:?9E! KiJKG?! :M:?KN:! F<:KB! @A! <! :K?!E@eKG9AL!N@BK=-!VA?-!Z-!Y<A!Y<EH!/?;B9K:!$6Q!#P_I#RS-!1V2'V1*+!a.!*TV('V1%+!Y.!%21'\+!V-!5"SS78-!VA?G<B9;GA<=!e<G9<?9@A!@D!<==KGLKA9E!J@==KA!9A!?HK!E9?M!@D!X@G?@!5X@G?;L<=8-!%KG@F9@=@L9<!"#!5P8Q!$_PI$__-!1V'1%+!Y-)-.!&'1)^+!Y-0-.!Y%10VU+!Z-!5"SS"8!%!E@GGK=<?9@A!:?;BM!FK?jKKA!<9GF@GAK!J@==KA!<AB!E<:K:!@D!J@==9A@:9:!9A!H;N<A:-!3.%,2+,4,5+&!$75PI#8Q!$R6I$_P-!1VU3+!Z-!5"SS$8!%==KGLM!<AB!HMJKG:KA:9?9e9?M!<==KGL9E!@A!?HK!9AEGK<:K-!<?%%K#O=+'#K!//?',4-!$Q!R66I_SS-!1*)1d3\']!)'!T%!&1\]+!)-!5"SS68-!':?;B9@!BK=!E@A?KA9B@!J@=fA9E@!KA!=<!<?Ng:DKG<!BK!=<!E9;B<B! BK! /<=<N<AE<! M! :;! GK=<E9gA! E@A! =@:! J<GhNK?G@:! E=9Nh?9E@:! M! =@:! E;<BG@:!E=fA9E@:!BK!<=KGL9<-!0K:9:!)@E?@G<=-!\A9eKG:9B<B!BK!/<=<N<AE<-!1*)1d3\']! 1%Z*+! ,-Z-! 5"SSS8-! "4# =,4.'# ),/,# @?.'*.# 1.# ),'*&/+'&)+M'# &/2+.'*&4# .'# 4&#
)+?1&1#1.#S+5,-!0K:9:!)@E?@G<=-!\A9eKG:9B<B!BK!(9L@-!!"#!$%&'(I1%Z*+!,-!Z-!.!%/01%4+!3-.!,'11'V1*IT%3'+!Z-%-.!%V1%+!Y-Z-.!Z%0*I1*)1V3\']+!Y-! (-.! Y'Z\0*+! Z! &-! 5"S$S8! 'e<=;<?9@A! @D! <?N@:JHKG9E! X@<EK<K! J@==KA!E@AEKA?G<?9@A!;:9AL!<!AK;G<=!AK?j@Gn!<JJ=9KB!?@!<!E@<:?<=!%?=<A?9E!E=9N<?K!GKL9@A!UK;G<=!UK?j@Gn:!"PQ!#$6o#"O-!1*)1V3\']I1%Z*+!,-!Z-.!,'1U^U)']I/'(VTT%+!)-.!/0%&a+!%-.!Z%0*+!(-!5"S$S8!%::K::NKA?!FK?jKKA!J@==KA!:K<:@A:!9A!<GK<:!j9?H!B9DDKGKA?!;GF<A9><?9@A!=KeK=!GK=<?KB!?@!=@E<=!eKLK?<?9@A!:@;GEK:!<AB!B9DDKGKAEK:!9A!<==KGLKA!KiJ@:;GK-!3.%,2+,4,5+&!"R5$8Q!$I$#-!1*)1V3\']I1%Z*+!,-!Z-.!Z%0*+!(-.!,'1U^U)']I3*U]^T']+!Y-.!%V1%+!Y-Z-!5"S$S8!!0HK!;:K!@D! <KG@F9@=@L9E<=! NK?H@B:! D@G! D@GKE<:?9AL! 2@?GM?9:! :J@GK! E@AEKA?G<?9@A:! 9A! <!e9AKM<GB-!8%&'&+!#65$8Q!ORIRO-!1*)1d3\']I1%Z*+! ,-! Z-.! (%T'U&V%I2%11'1%+!1-!Y-.!('3%IY%1%4+!%-!Y-.! /\^1']+! ,-! Z-.!,'1U^U)']I3*U]^T']+)-.! Z%0*+! (-! 5"SSR8! XGKB9E?9@A! @D! <9GF@GAK!%=A;:! J@==KA!E@AEKA?G<?9@A!FM!;:9AL!%1VY%!N@BK=:-!3''#35%+)#"'6+%,'#7.1!$PQ!"OoP"!1*)1V3\']I1%Z*+! ,-! Z-.!('3%IY%1%4+!%-!Y-.!%/0\1V%/+! Z-%-.! Z%0*+!(-.! /'*%U'I&%Y2%+!Z-%-.!/\^1']I&'1('1%+!Y-!5"S$S8-!!0HK!1K=<?9@A:H9J!FK?jKKA!0<JK?;N!&K==:!<AB!Y9EG@:J@GK:! 2<:KB! @A! XG@?K9A! T@E<=9><?9@A! 9A! ,G<i9A;:! <AL;:?9D@=9<! 5*=K<EK<K8!X@==KA!3G<9A:-!!'*.%'&*+,'&4#>,?%'&4#,@#B4&'*#E)+.').(+!$_$5$8Q!P#IO"-!!1*)1V3\']I1%Z*+! ,-.! Z%0*+! (-.! 3*U]^T']IX%11%)*X+! ]-.! 'T(V1%I1'U)\'T'/+! 2-.!Y*1'U*I31%\+! /-.! ('3%IY%1%4+!%-.! ,'1U^U)']I3*U]^T']+!)-.! %/0\1V%/+! Z-.!/\^1']I&'1('1%+! Y-! 5"S$$8! 0HK! E@NF9A<?9@A! @D! <9GF@GAK! J@==KA! <AB! <==KGLKA!C;<A?9D9E<?9@A! ?@! GK=9<F=M! <::K::! ?HK! GK<=! J@==9A@:9:! G9:n! 9A! B9DDKGKA?! F9@E=9N<?9E!<GK<:-#3.%,2+,4,5+&!"_5$8+!$I$"-!1*)1V3\']I1%Z*+!,-Z-.!%V1%+!Y-Z-.!,'1U^U)']I3*U]^T']+!Y-.!/'VZ*+!&-.!Z%0*+!(-!5"S$$8!1KEKA?! ?GKAB:! 9A! <9GF@GAK! J@==KA! D@G! ?GKK! :JKE9K:! 9A! 3<=9E9<+! U[! /J<9A-! <4+/&*.#
;.(.&%)C+!#7Q!"7$I"6$!1*)1V3\']I1%Z*+!,-Z-.!31'[TVU3+!T-.!/0%&a+%-.!/YV0a+!Y-! 5"SS68! ! ,<E?@G:! 9Ae@=eKB! 9A!
! "OS!
?HK! JHKA@=@L9E<=! NKEH<A9:N! @D! %=A;:! D=@jKG9AL! 9A! &KA?G<=! ';G@JK-! 3''&4(# ,@#
35%+)?4*?%.#&'1#"'6,%+'/.'*&4#7.1+)+'.!$R5"8Q!"__I"7#-!/%2%1V'3*+!/-! .&\'/0%+!X-.!,'1U^U)']I3*U]^T']+!,-.!X`1']I2%)d%+!1-!5"S$"8!Y@BK=!D@G!D@GKE<:?9AL!<G9F@GAK!&;JGK::<EK<K!J@==KA!=KeK=:!9A!EKA?G<=!/J<9A-!!'*.%'&*+,'&4#
>,?%'&4#,@#9+,/.*.%.,4,5-+!OR7"8Q!"OPI"O7-!/^'U]+!&-!5$6_78-!B,4.'#-#.(=,%&(-!'B9?@G9<=!2=;NK!/%U!YV3\'TIY*U&dU+!Y-.!W1%V+!Y-.!/&a'\1'1+!/-.!'U1Vt\'+!'-.!%T*U/*+!1-.!&*U0V+!%-.!&V/0'1rI2%adY%+!%-.! (V'0a/+! /-! 5"SSP8! TK??;EK! <A<JHM=<i9:Q! 9BKA?9D9E<?9@A! @D! <!=9J9B!?G<A:DKG!JG@?K9A!<:!?HK!N<k@G!<==KGLKA-!344.%5-!O75R8Q!O$$IO$_-!!/%\Y%U)'+! Z-.! /%\Y%U)'+! X-! b! 3'1Y*\04+! Z-! 5$67S8-! TK! E<=KAB9KG! J@==9A9C;K! BK!T9N@LK:-!;.6K#X%&')K#344.%5,4+!"SQ!7PI6$-!/&a['U)'Y%UU+! %-2-.! [%U3+! 3-.! Y'10]! Y-T-.! Y&[VTTV%Y/! 1-0-.! 0a%0&a'1! /-T-.!*/2*1U!Z-Y-!5"SS_8-!%KG@BMA<N9E:!@D!:<EE<?K!J@==KA!<AB!9?:!9NJ=9E<?9@A:!D@G!j9AB!J@==9A<?9@A-!%N-!Z-!2@?-!6#578Q!$P_$I$P7$!/'TT'+! )-.! &aV'/\1%+! ,-.! /'1U%3V*00*+! %-.! )u%Y21*/+! 3-!b! 2'TT'&VU+! X-! 5$66"8! 0HK!D9G:?! <JJG@<EH! ?@j<GB:! GKE@LA9:9AL! <==KGLMIJG@e@n9AL! D=@G<! 9A! 2K==;A@! <AB! 9?:!GK=<?9@A:H9J!j9?H!<==KGL9E!JHKA@NKA<-!3.%,2+,4,5+&+!7Q!PR6IP__-!/V&%1)+!X-.!0aV2%\)*U+!Y-.!2'/%U&'U*0+!Z-!X-.!Y%U3VU+!%-!5"S$"8!,@GKE<:?!N@BK=:!<AB!?GKAB:! D@G! ?HK! N<9A! EH<G<E?KG9:?9E:! @D! ?HK! *=K<! J@==KA! :K<:@A! 9A! U9EK! 5:@;?HIK<:?KGA!,G<AEK8!@eKG!?HK!$66SI"SS6!JKG9@B-!8%&'&#O$5$8Q!O"IR"!/VT(%+! V-.! %-! Y*1'U*.! %-! Y\c*]! M! 1-! 0*1Y*! 5"SS"8-! %KG@F9@=@Lf<! KA! 'i?GKN<B;G<Q!':?<E9gA!BK!2<B<k@>!5"SSS8-!1'%-!_Q!$_PI$_R-!/YV0a+!Y-.!'Y2'1TVU+!Z-.!/0%&a+!%-.!&]%1U'&W%I*X'1%&]+!Y-.!Z'U'1*[V&]+!)-.!/VTU4+![-!5"SS_8!1KL9@A<=!9NJ@G?<AEK!@D!%=A;:!J@==KA!<:!<A!<KG@<==KGLKAQ!<!E@NJ<G<?9eK!:?;BM!@D!%=A;:!J@==KA!E@;A?:!DG@N![@GEK:?KG!5\W8!<AB!X@>A<|!5X@=<AB8!3''&4(#,@#
&5%+)?4*?%&4#&'1#.'6+%,'/.'*&4#/.1+)+'.#$#5$8Q!$"PI$"7-!/YV0a+!Y-.!'Y2'1TVU+!Z-.!/0%&a+!%-.!1%U0V*IT'a0VY{WV+!%-.!&%\T0*U+!'-.!0aV2%\)*U+!Y-.!/VU)0+!&-.!Z{3'1+!/-.!3'a1V3+!1-.!,1'U3\'TTV+!3-.!Z%0*+!(-.!1*)1V3\']I1%Z*+!,-Z-.!%T&^]%1+!X-!b!3%T^U+!&-!5"SS68!VAD=;KAEK!@D!?HK!U@G?H!%?=<A?9E!*:E9==<?9@A!@A!LG<::!J@==KA!E@;A?:!9A!';G@JK-!3.%,2+,4,5+&+!"O5#8Q!P"$IPP"-!/XV'W/Y%+!,-!0a-!5$66"8-!%==KGL@=@LME<=!<KG@F9@=@LM-!3.%,2+,4,5+&+!7Q!OI7-!/XV'W/Y%+!,-!0a-.!'Y2'1TVU+! Z-&-.!aZ'TY1**/+!Y-.! Z{3'1!b!T'\/&aU'1+!1-Y-! 5$66O8-!%?N@:JHKG9E! F9GEH! 59.*?4&8! J@==KA! 9A! ';G@JKQ! 0GKAB:! <AB! D=;E?;<?9@A:! 9A! <AA;<=!C;<A?9?9K:!<AB!?HK!:?<G?9AL!B<?K:!@D!?HK!:K<:@A:-!8%&'&+!P#Q!O$IO_-!/XV'W/Y%+!,-!0a-.!U*T%1)+!U-.!,1'U3\'TTV+!3-!%U)!(%U!Y*'12'W'+!)-!5$66P8-!X@=KA!<?N@:DsG9E@!KA!';G@J<-!\&2-!2G;:K=<:-!7P-!/XV'W/Y%+! ,-.! U*T%1)+! U-.! ,1'U3\'TTV+! 3-.! (%U!Y*'12'W'+! )-! B,4.'# &*/,(@d%+),# .'#
"?%,=&-!\&2+!2G;:K=<:!$66P-!/XV'W/Y%+! ,-0a! 5$66O8! X@==KA! E<=KAB<G:-! 3((.(/.'*(# ,@# &+%2,%'.# =,44.'# ),').'*%&*+,'(-!TK9BKN!5a@==<AB8!/XV'W/Y%+! ,-0a-! 5$66S8! %==KGLKA9E! J=<A?:! 9A! B9DDKGKA?! E@;A?G9K:-! !'a# X&4&5+&'+# BKZ"1K[#
B,44+',(+(0#<;<#B%.((#!')K0#9,)&#;&*M'Q!$6IP_-!/XV'W/Y%+! ,-0a-.! 'Y2'1TVU+! Z-&-.! aZ'TY1**/+! Y-.! Z{3'1! b! T'\/&aU'1+! 1-Y-! 5$66O8!%?N@:JHKG9E! F9GEH! 52K?;=<8! J@==KA! 9A!';G@JKQ!0GKAB:! <AB! D=;E?;<?9@A:! 9A! <AA;<=!C;<A?9?9K:!<AB!?HK!:?<G?9AL!B<?K:!@D!?HK!:K<:@A:-!3G<A<+!P#Q!O$IO_-!!!!/0''1'U2'13+!X-!%-.!(%U!%Y/0'1)%Y+!Z-!3-!&-.!(%U)'21V'T+!1-!Z-.!(*/+!Z-!3-.!(%U!21''+!T-.! (%U! T*('1'U+!a-! 'Ae9G@ANKA?<=! <AB! =9DK:?M=K! D<E?@G:!N<M! <E?! 9A! E@AEKGA! ?@!9AEGK<:K! ?HK!JGKe<=KAEK!@D! GK:J9G<?@GM! <==KGLM! 9AE=;B9AL! <:?HN<-!<4+'#"I=#344.%5-!"6Q!$PS#I$PS7-!/0',%UV+!%-!5$66"8-!X@==9A<?9@A!<AB!JG@B;E?9e9?M-!3)*&(#S#<,'5%.(,#T&e+,'&4.K#3((,)+&*+,'#
!*&4+&'&#1.#3.%,2+,4,5+&+!Y@A?KE<?9A9+!V?<=M-!/\%1']I&'1('1%+!Y.!('3%IY%1%4+!%.!&%/0'TT/+!0.!1*)1V3\']I1%Z*+!,Z.!%/0\1V%/+!Z.!T'! 0a*Y%/+! %-.! /'*%U'I&%Y2%+! Z-! 5"SS68! )K?KE?9@A! @D! <9GF@GAK! X<G! k! $I"!
! "O$!
<==KGLKA:! 9A! GK=<?9@A! ?@! \G?9E<EK<K! J@==KA! E@;A?:! 9A! B9DDKGKA?! F9@E=9N<?9E! <GK<:-!!%==KGLM!5R#8Q!O#_IO#_!/\%1']I&'1('1%+! Y-.! ('3%IY%1%4+! %-.! 1*)1V3\']I1%Z*+! ,-! %/0\1V%/+! Z-.!,'1U^U)']I3*U]^T']+! )-.! Z%0*+! (-.! Y*1'U*I31%\+! /-.! /'*%U'I&%Y2%+! Z-!5"SS68!T9J9B!?G<A:DKG!JG@?K9A!<==KGLM-!%A!<JJG@<EH!?@!?HK!nA@j=KBLK!@D!J@==KA!<AB!<==KGLKA!B9eKG:9?M-!!%==KGLM!5R#8Q!OS7IOS7!!!"#$%&I!"#$%&'( )*( +,-./"I3%11V)*IT'/0%&a'! ,-! Z-! .! Z'1']IT\U%+! Y!" #$%&'("!"#$%&#&'(")* +",(-.#&* /0)* 1"2&34"I!"#$% &'% ()"*+,-% ./,$*$)+% )(% &0(,1+0+12$% (%!"#$"%&%'()* +&(",-)./* 0%#%* !1/* 2)* 34/* 5%-,34)4* 678)9%&)* 43* :&3;'%&%'()* 3*!"#$"%&%'()*+&(!"#$%&'$()"(*&+,-.!&/0&1%2%&(3&4("#"5!36%&7%&899IPRR-!/\2V]%+!'-!5$67S8!%KG@F9@=@L9<Q!=@:!Jg=KAK:-!)KJ<G?<NKA?@!BK!<=KGL9<-!%FK==@!/%-!/\2V]%+! Z-.! &%21'1%+! Y-.! (%T)V(V'/*+! 1-.! /\2V]%+! Z-! T-! .! Z'1']+! Y-! .! ZVY`U']+! Z-! %-! .!U%13%U'/+!Y-Z-!.!/\2V]%+!'-!5$66#8!/K<:@A<=!<:?HN<!E<;:KB!FM!<9GF@GAK-!X=<?<A;:!J@==KA-!<4+'K#"I=K#344.%5--!"#5$"8Q!$$"PI$$"6!/\U+!4.!X'U3+!4-.!&a'U+!4.!/a\WT%+!%-!Z-.!5"SSP8!%JJ=9E<?9@A!@D!<G?9D9E9<=!AK;G<=!AK?j@Gn:!9A! ?HK!BK:9LA!@D! E@A?G@==KB! GK=K<:K!BG;L!BK=9eKGM! :M:?KN:-!31K#A%?5#A.4+6.%-#;.6-!OOQ!$"S$I$"$O-!/\XaV*3T\+! &-! 5$6678-! 0H;ABKG:?@GN! %:?HN<! );K! ?@! 3G<::! X@==KA-! !'*# 3%)C# 344.%5-#
!//?',4Q$$RQ!"OPI"RS-!/\01%+! Z-! X-! 5$67_8! &HK:A;?! J@==KA! E@;A?:! GK=<?KB! ?@! J<?9KA?:! J@==9A@:9:9! 9A! X<G9:-!%Be<AEK:!%KG@F9@=@LM!/\01%+!Z-X-!b!X'T01'+!3-!5$66S8-!%KG@J<=9A@=@LME<=!<AB!9NN;A@EHKN9E<=!B<?<!@D!,<L<=K:!J@==KA!LG<9A:-!;.6+.J#,@#B&4.,2,*&'-#&'1#B&4-',4,5-+!R#QOPIO6-!0%YXV'1V+!,-.!Y%U)1V*TV+!X-!b!X\XXV+!3-T-!5$6_78-!YsB9;N!G<ALK!?G<A:J@G?!@D!<9GF@GAK!J@==KA-!35%+)?4*?%&4#/.*.,%,4,5-+!$7Q6I"S-!0')'/&aVUV+! '-! .! 1*)1V3\']I1%Z*+! ,-! Z-.! &%1%YV'TT*+! 1-.! Z%0*+! (-! M! ,1'U3\'TTV+! 3-!5"SSR8!0HK!9AD=;KAEK!@D!E=9N<?K!EH<ALK:!9A!X=<?<A;:!:JJ-!J@==9A<?9@A!9A!/J<9A!<AB!V?<=M-!3G<A<!#OQ!"""o""6!01V3*+!Y-Y-.! &%2']\)*+! 2-.! 1'&V*+! Y-! b! 0*1*+! ,-Z-! 5$66R8-! %AA;<=+! B<9=M! <AB! B9;GA<=!e<G9<?9@A:!@D!\G?9E<EK<K! <9GF@GAK!J@==KA! 9A!Yh=<L<! 5/J<9A8-!3.%,2+,4,5+&+! $"Q! 7OI6S-!(%T)`/+! 2-.! )V']+! Z-Y-.! ,'1U%U)']+! V-! 5$67_8-# 3*4&(# =,4:'+),# 1.# 3'1&4?):&# O))+1.'*&4-!VA:?9?;?@! BK! BK:<GG@==@! GKL9@A<=! BK! =<! \A9eKG:9B<B! BK! /Ke9==<-! 'iEN<-)9J;?<E9gA!XG@e9AE9<=!BK!&hB9>-!/Ke9==<-!#OS-!(%1'T%! /+! /\2V]%! Z+! /\2V]%! ZT+! 1*)1d3\']! 1+! 3%1&d%! 2+! Z'1']! Y+! ZVY`U']! Z%+!X%U]%UV!1-!5$66_8!X=<?<A;:!J@==KA!<:!<A!9NJ@G?<A?!E<;:K!@D!J@==9A@:9:-!>K#344.%5-#
<4+'K#!//?',4K!$SQ_#7IO#-!('3%IY%1%4+! %-.! ,'1U^U)']I3*U]%T']+! Y-! )-.! (%T'U&V%+! 1-Y-.! ! ,'1U%U)']I/%T'3\V! %-.! /%U0*/! ,-! b! T%0%/%+! Y-! 5"SS"8-! %KG@F9@=@Lf<! KA! &<:?9==<! M! TKgAQ!':?<E9gA!BK!TKgA!5"SSSI"SS$8K#9,4.*:'#;K<+!_Q!$$6I$"#-!(*\W%U0/V/+!)-.!UV/W%+!a-.!W%1%0]%/+!W-.!1V3%+!Y-! .!)%YV%TV/+!%-.!(*W*\+!)-! 5"S$S8!,@GKE<:?9AL! B<9=M! J@==KA! E@AEKA?G<?9@A:! ;:9AL! B<?<IBG9eKA!N@BK=9AL!NK?H@B:! 9A!0HK::<=@A9n9+!3GKKEK-!3*/,(K#"'6+%,'-!##Q!O$S$IO$$$-![%TTVU+!Z-'-.!/'3'1/01qU+!\-.!1*/'Ua%TT+!T-.!2'13Y%U+!'-!b!aZ'TY1**/+!Y-!5$66$8!%==KGL9E! :MNJ?@N:! E<;:KB! FM! =@ALIB9:?<AEK! ! ?G<A:J@G?KB! F9GEH! J@==KA-! 3G<A<!PS."ROI"R7-![%U3+!Z-.![%U3+!Z-.!]a%U3+]-.!3\*+!/-!5"S$"8!/?@En!9ABKi!D@GKE<:?9AL!F<:KB!@A!<!HMFG9B!N@BK=-!O/.5&!#SQ!_O7I_RR-![V)1*[+!2-!b!a*,,+!Y-!5$6RS8-!%B<J?9eK!:j9?EH9AL!E9GE;9?:-!VAQ![K:?KGA!'=KE?G@A9E!/H@j!<AB!&@AeKA?9@A+!#Q6RI$S#-!VA:?9?;?K!@D!1<B9@!'AL9AKKG:!5A@j!V'''8-!4TVIX%U\T%+! '-! 5$66_8! %==KGLKA9E9?M! @D! LG<::! J@==KA! 9A! :K??=KB! B;:?! 9A! G;G<=! <AB! ;GF<A!H@NK:!9A!,9A=<AB-!3G<A<!PRQ!PSRIP$S-!]%![V/]%+!'!b!/%Y*TVU/W%I]%![V/]%+!\-!5$66$8!%9GF@GAK!J@==KA!:;GeKM!@D!?HK![<G:<j!<GK<-!3G<A<+!PSQ!$__I$_6-!
! "O"!
#
#
]%![V/]%+!'-.!/%Y*TVU/WV+!2-.!0%1&a%T/W%+!2!b!1%XV'ZW*+!X-!5$66P8!%==KGLKA9E!J@==KA!<AB!J@==9A@:9:!9A![<G:<j-!%KG@F9@=@L9<!6Q!#_IO$-!]%U3+!3-!X-!.!tV+!Y-!5"SSO8!UK;G<=!AK?j@Gn!D@GKE<:?9AL!D@G!:K<:@A<=!<AB!?GKAB!?9NK!:KG9K:!
"?%K#>K#O=.%K#;.(K!$RSQ!OS$oO$#-!
